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FBC SPECIALS 


; z the key to a fuller life 


Performance in many branches of engineering is getting very 
intensified, and what once passed as normal bearing practice 
is now as inadequate as a wooden wheel on a 100 m.p.h. car. 


Some machines start out by packing enormous power into a small and often 
hot space, and there—as in some of the finest jet engines in the world—you 
will find FBC ‘Specials’ often running at fantastic speeds. 

Other machines in the course of time get ‘hotted up’ to give far greater power 
or output—yet it is seldom that the original design has the space to take 
bigger bearings. 

Here again FBC ‘Specials’ are saving the situation—for it is amazing what 
exacting duties can be carried out by the right kind of bearing, when one is 
really ‘up against it’ and enlists the aid of the right people. 

Our engineers—to whom, of course, we have just referred— will always assist 
in the design and manufacture of ‘Specials’ to suit customers’ problems. 


FISCHER BEARINGS CO. LTD., WOLVERHAMPTON 
Fischer Bearings Company Ltd., and Timken-Fischer Stockists Ltd., Birmingham, 
are both subsidiaries of British Timken Ltd. 

FBC FISCHER 
Reg’d. Trade Marks 
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A 13% ton evaporator 
casing cast in 

Meehanite by Ashmore, 
Benson, Pease & Company, 
Stockton-on-Tees. 
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More and more men who move in pipework circles are 
getting round to talking of Lawrie. There’s a wealth of 
praise and a host of talking points in the many phases 
of Lawrie work. Power stations, shipyards, iron and 
steel works, breweries, textile mills, laundries 
chemical works, petroleum refineries and indeed, all 
kinds of industrial installations set a vast background 


to Lawrie work. 


This wide experience plus firmly seated habits on keen 
pricing and good deliveries make Lawrie a worth while 
talking point for anyone interested in pipework. Why 
not write for up-to-date information on the Lawrie 
Industrial Pipework Service. 


fabricated pipework by @H\)'//4 ma J.é T. Lawrie Limited 


J. & T. LAWRIE LIMITED - LIVINGSTONE STREET - CLYDEBANK - SCOTLAND - Telephone: Ciydebank 2171/2 
LONDON OFFICE: 34 VICTORIA STREET - LONDON, S.W.1i - Telephone: ABBey 4937 and 1847 


——— 


Advertising Managers requiring first-class print 


at reasonable prices should contact The Sales Manager, John Swain & Son Ltd. 


A vast experience in designing, plate- Designing, plate-making and printing are 


making and printing is at your disposal. all carried out under one roof, providing 


We specialise in monochrome and colour continuity throughout the production. 


printing by both letterpress and oftset- 
= Leaflets - Folders - Booklets + Catalogues 


lithography. 





TEAR HERE — 
To: SALES MANAGER, JOHN SWAIN & SON LTD., 89-92 Shoe Lane, E.C.4 Please complete the form and send it to— 


Please send specimens of letterpress/offset-litho. 


The Sales Manager 


JOHN SWAIN & SON LTD 


Designers and Colour Printers 

















{ 


89-92 Shoe Lane, London, E.C.4 + Tel: CITy 3871 


——————— 13 v9 
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Felt washers and felt seals? Felt for 
anti-vibration bases, for buffing 
rollers, cushionings and filters? 
Those are some of the ways you can 
use Bury Felts. They can be die-cut, 
chiselled, punched, machined, and 
even ground. Bury Felts are felts 
made specially for industry; many 
types and textures to meet your 
needs exactly. 





























Send your enquiries to 











ON 4 \ 
\ ay BURY FELT MANUFACTURING COMPANY LIMITED 
es a ~. P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
baad a Phone: BURY 2262 (6 lines) 


~~ London Office: 3 SNOW HILL, EC! Phone: CENtral 4443 
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Photograph of the new XK150 by courtesy of Messrs. Jaguar Cars Limited 


Aluminium Alloy Engine Castings 


FRIAR PARK FOUNDRY, 
FRIAR PARK ROAD, 


WEDNESBURY, STAFFS. 


Sand cast Cylinder Head as regularly supplied to 
Jaguar Cars Limited for the above model 


1P 180,122 
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A STATOR FRAME 
FOR A SYNCHRONOUS MOTOR 
WEIGHT APPROX. 6 TONS. 


UNVIUAY.E YO 0 0A 
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— Door 





ke BOLTON — because the 
name has stood for so long for all that is best in 
shutter door design and construction that it has almost 
passed into the language. Remember, there is only 
one BOLTON PATENT SHUTTER DOOR—though 
adaptable to practically every situation calling for 
long service and continuing ease of operation. 





Our Catalogue EN233 is comprehensive 


BOLTON COLLAPSIBLE and lists shutter doors and collapsible 
ates for every purpose. Please write 
or a copy. 


BOLTON GATE CO. LTD., BOLTON, LANCS. 


dm BG 233 


DOORS & GATES 
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Spear one PET 


PENSTOCKS 











Designed and built for lasting 
good service, Blakeborough 
penstocks are outstanding 


examples of the better class of 


| 
| 
| 


equipment. We can offer a 
comprehensive range of 
rectangular and circular 
patterns in a wide variety of 
sizes, self-contained or with 
operating gear arranged for 
separate mounting. Manual 
or power driven gear can be 
provided to suit any operating 


conditions or site layouts. 


BLAKEBOROUGH 


J.§ BLAKEBOROUGH 
& SONS LIMITED 
BRIGHOUSE 
ENGLAND 
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SEAM 
WELDING 


on MERITUS SPOT WELDING 
MACHINES 


all machines in our range are available for 
demonstration at our works at any time 




















Models from 
5-60 KVA 

Pedal or Air 
Operated 


MACHINES FOR 
SPOT, STITCH, 
BUTT & SEAM 
WELDING 


MERITUS (BARNET) LTD. 


BARNET, HERTS. 
TELEPHONE : BARNET 2291/2 














f y f Phone: see 67e72/3) 4) 








“Well, you see Johnny, it’s because your sort of magnet can’t be 
switched ‘on and off’ !”’ 


**Huh! 1 wouldn't like mine to do that !”” 







**I know, but then you don’t use yours to control water or gas and things.”’ 


“Control water or gas ? Seems stupid to me— why can’t they 
use a tap like Mum does ?” 


**Ah! But using a tap means that you rely on what’s called the 
‘human element’. That’s why these valves are fitted 
to do things automatically — without people being involved.” 








“Mr. Stevens told me they make chocolates with them!” MAGNETIC VALVES ARE USED EXTENSIVELY IN 


AIR CONDITIONING HOT WATER SERVICES 
That’s right, but not exactly to make chocolates, to help make them. Mushrooms, too!” AUTOMATIC STOKERS NUCLEAR POWER PLANT 
CENTRAL HEATING OIL BURNERS 


GAS GENERATING PLANT REFRIGERATION 
HYDRAULIC & PNEUMATIC- ] STEAM TURBINES 
CYLINDER MECHANISMS VENTILATION 


Cor! 1 like mushrooms.” (Throwing away magnet) “Can I have some for tea?” 


f 
Ke Seriously though, Magnetic 
. Valves have earned an enviable repu- 
tation for absolutely reliable control 
of water, steam, coal-gas, oil, air, 


refrigerants and many other industrial 

liquids and gases. Full details are in 

our new Brochure No. 31. Why not 
4 write NOW for your copy ? 


The Magnetic Valve Company Ltd 2s sz sames’s ptace tonvon swi - TELEPHONE HYDE PARK 7588 
uve 







Magnetic Single-beat Magnetic 





Magnetic Stop Valve with ‘PR’ Type 
Safety Flameproof Solenoid High Pressure 
Cut-Out Valve. Enclosure Stop Valve 
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HIGH SPEED GEARS UP TO 3000 h.p. 
| 


Reid 


Reid are completely equipped to produce all 





types of gears and drives. Gears up to 
3000 h.p. and spiral bevels at 34” dia and 
over give some indication of the resources at 


the Linwood factory of Reid. 


We can now quote quick delivery of all gear umts. ENQUIRIES ARE WELCOMED FOR ALL 
Write, or "phone Johnstone 861 for full details. TYPES OF GEAR CUTTING AND 
SPECIAL MACHINE GEAR DRIVE 

MACHINING. 


Reid Every Type—Every Size—Every Need. 


THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 
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To the problem of obtaining accurate and sensitive control of earth moving 

A TYPICAL \ machinery, WESTINGHOUSE Pneumatic Controls set a new standard in the 
PLEXAIRVALVE '@ control of the many and varied functions found in modern excavators. 

The WESTINGHOUSE system includes the use of Flexair control valves which 


enable the operator to have the correct degree of ‘‘feel’’ necessary for accurate 
control of the excavator function. 





Some of the many features of WESTINGHOUSE pneumatic 
control systems are: 


Accurate, instinctive and sensitive control. 
Increased efficiency due to reduced operator fatigue. 
Several functions controllable from each valve. 
Freedom from complex mechanical linkages. 
Greatly reduced maintenance. 











PNEUMATIC CONTROL EQUIPMENT 


is fitted to this 30-R.B. excavator manufactured by Ruston Bucyrus Ltd. 
Write for your copy of our leaflet A.L.2. 


WESTINGHOUSE BRAKE & SIGNAL COMPANY LIMITED 
Automotive and Industrial age ee tee — Road, Kingswood, Bristol 
el: Bristol 67- 
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BIG NAME IN NUTS! 


We’re not going to say we make the 
best nuts in the world (though that 
doesn’t stop us thinking so, does it?) 
but we do suggest that when you’re buying 
Bar Turned or Cold Formed Nuts 
it’s worth remembering our name. 
We manufacture large quantities in a 
wide range of sizes, steels and finishes— 
and if you want a special nut 
or turned part for a special job, 


we can supply it. 


SIMMONDS 
AEROCESSORIES 
LIMITED 


TREFOREST : PONTYPRIDD : GLAMORGAN 


Branches; London, Birmingham, Manchester, Glasgow, 
Stockholm, Copenhagen, Ballarat, Sydney, 


Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE 














FIRTH 


COLD FORMED 
DOUBLE CHAMFERED 
STEEL NUTS 


FULL NUTS 


SLOTTED NUTS 


ROUND TOP 
CASTLE NUTS 


THIN LOCK NUTS 


SPECIAL NUTS 


ROOT NUTS 


SPECIAL COLD 
FORMED NUTS 


CLEVELAND GROU P 


CRC JIN 
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como KING P.C.P. 


APPEARED IN 1954 








became 


oad ¢€ % | | the world’s 
® @ : 7 


LIGHT OVERHEAD CHAIN CONVEYOR | FI RST 


—so quick and easy ta 
to erect! (m| fit-it-yourself 


Conveyor 


No drilling necessary. Hacksaw, 
ae spanner and clamp only tools needed for speedy: erection. 


Patented DEN-TANG swivel fixings can be attached at any angle ” 
7 an or any ent : ‘itm fe =| Constant research 


Extreme fliexibiliry and space saving~-vertical bends up to 90°, 
% horizontal bends of any angle. 


Ba Large quantity production keeps P.C,P. prices low. | A } ’ | keeps it ahead ] 


A hacksaw, spanner and clamp are all you 
need! Flexible, space-saving, the KING 
P.C.P. has vertical bends up to 90°, and 
Stil ak Akaka ke a horizontal bends of any angle. Patented 
The P.C.P. working at Smith's Motor | 

Accessories Limited. DEN-TANG swivel fixing can be attached 
for any length and at all angles. Quantity 


Smooth, casy running is assured with ‘Track of 4 steel in standard to ft. hs j . - 

this chain snd roller assembly, It and at 2” centres. Square dolts arranged to production keeps PP. prices low. 
fides -— in both vertical and suit weight of loads. j } 
izontal directions. 








‘The KING organisation manufactures Cranes, Electric Pulley Blocks and Conveyors. 
| OUR REPRESENTATIVE WILL CALL ON YOU—ANYWHERE IN THE WORLD. REGISTERED TRADE MARK 


Write for Leaflet 00 to; GEO. W. KING LTD., ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 440 


P.C.P. 


NOW IN ITS 4th YEAR 


(Covered by British and Foreign Patents) 























REGISTERED TRADE MARK OUR REPRESENTATIVE WILL CALL ON YOU 
—ANYWHERE IN THE WORLD 


Write for leaflet P8 to: GEO. W. KING LTD., ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 440 
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solves the 
ash-disposal 
problem 

in large 
industrial 
boiler plant 


Ti 1E Babcock Cyclone-fired 200,000 lb./hr. Radiant 
boiler in service at the Kynoch Works of Imperial 
Chemical Industries Limited, Metals Division, has operated 
consistently at an efficiency of nearly 90°, with an excess- 
air figure as low as 8°/,. Furthermore, although this boiler 
will operate satisfactorily on coal of such low quality as 
virtually to prohibit its use in other types of boiler plant, 
the major problem of ash-disposal is eliminated, the ash 
being discharged from the boiler as granular slag, easily 
handled and readily usable on civic works. Only about 8°%, 
of the total ash passes through the boiler and this is 


ENGINEER 








returned from the precipitator to the Cyclone furnace 
where it is reduced to slag. Tests show the dust burden 
of the exit flue gases to be only .033 grains per cubic foot. 

With over 100 Babcock Cyclone-fired boilers 
ordered or in service in various countries, Cyclone-firing 
is firmly established as the most modern and efficient 
method of coal-firing large boiler plants. 

In Great Britain units at present in service, under 
construction or on order, range from large industrial 
boilers of 200,000 |b./hr. up to power station units of 
860,000 |b./hr. with reheat, to steam 120 MW. generators. 


BABCOCK ““““ BOILERS 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON RD., LONDON, N.W.! 





cO_RI 


One of the factors contributing to the increased 
output of present nuclear power reactor 
designs compared with that of Calder Hall is 
the increased efficiency of heat transfer from 
the fuel elements to the coolant gas. 

Restrictions imposed by the nuclear physics 
of the system dictate that the gas must flow 
along the axis of the elements, and so these are 
provided with extended-surface fins to increase 
the efficiency of cooling. 

A great deal of attention is being paid in 
the G.E.C. Atomic Energy Laboratories at 
Erith to the detailed design of these fins for 
future reactors. In preliminary testing air is 
blown over experimental cans in a simulated 
fuel channel, and further experiments are 
carried out in a closed-loop rig using carbon 
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dioxide at up to 200 lb/in® pressure, with tem- 
peratures at or above those to be expected in 
actual operation. The cans are mounted on an 
electrically-heated thin-walled tube; a specially- 
developed vitreous enamel coating, less than 
0.002 in. thick, provides good electrical insula- 
tion between tube and cans and at the same 
time permits powers of up to 18 kW/ft to be 


dissipated. Friction factors and Stanton 
numbers are measured under different tempera- 
ture, mass flow and heat flux conditions, thus 
enabling the performance of actual fuel- 
element systems to be deduced. 

In this way the G.E.C. is helping to ensure 
the more economical harnessing of the power 
provided by atomic nuclei. 


RACK OM 4t0mic Energy Division 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON W.C.?2 
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WHENEVER 

HIGH TONNAGE 
LOADS 

ARE REQUIRED... 





-TANGYES LIMITED "X2RAULICS Division 




















BARIMAR restores UNUSUAL AIR 
Compressor Crankease 


Compressors of all types come within the range of 


BARIMAR SCIENTIFIC WELDING 


Damaged compressors, large and small, from the familiar tyre inflators, to very 
large ones used by the big industrial undertakings. Quite a number of these | 
come to Barimar from overseas customers. Damaged main castings, and the 
smaller parts of many kinds of compressors have come to Batimar, but these pictures are 
unique—for never before have Barimar shown a crankcase of an air compressor of this design— 
or of one damaged like it. The three lengthy cracks graphically reveal the damage in the first | 
illustration. There were similar cracks on the other side, and the damage was so severe that 
the casting was practically severed in half ! 

| 



























The welding, therefore, had to withstand the full strain on the casting and by the time 
Barimar expert welders had completed the job, it certainly did so. The alignment was 
restored, the casting re-machined where necessary, and the crankcase was ready for instant 
service. A difficult repair and a rush job at that, as the compressor formed part of a big | 
installation in a great oil refinery operating day and night. Barimar returned the crankcase within | 
a week. The welding was strong and beautifully finished ; the cost, infinitely less than that of a 
new replacement | This vital job of welding also included the repair of the broken cylinder head j 
of the compressor, and, by the time the crankcase was ready, this other job was completed as well | 
Barimar promised the owners that the repairs would stand up to the most strenuous service \] 
] 
| 





UNUSUAL 
Air 
Compressor 

| Crankcase 





Their Money-back Guarantee confirmed that assurance, too ! i| 


* h ue BARIMAR— HALLMARK OF SUPERB, DEPENDABLE WELDING 
| Snows ony 
‘ome of the WHEN TIME IS VITAL and standstills must be reduced to a minimum, ‘phone Barimar at 
some any hour of the day or night. Expert advice—without obligation—is always at your disposal 
damage 


When broken parts cannot be transported, Barimar welding experts will promptly operate on the | 
spot. All transportable broken parts sent to London or the Provincial Branches of Barimar, must 

be CARRIAGE PAID, with sender's name and address on the labels. All fittings should be 
removed and instructions sent by post 


Barimar House, | 
R 22-24, Peterborough Road, | 
=D FULHAM, LONDON, S.W.6 i] 


Telephones : RENown 2147-2148. Night 2148. Telegrams: ** Bariquamar, Walgreen, London."’ 


Barimar had 
to repair. 








meh Gee BARIMAR BIRMINGHAM, 12 : 116-117, Charles Henry St. Telephone : Midland 2696, 
| WITHIN A WEEK this difficult repair was returned to its owners to Breach HESTER, 13 : 67, Brunswick St., Ardwick. Telephone : Ardwick 2738 
| ; : nae a a : NEWCASTLE UPON TYNE. |. 64 66, The Close. Telephone » 21055 
| resume its strenuous service under the Barimar Money-back Guarantee. Addresses : GLASGOW, C.2 : 134, West George Lane. Telephone : Central 4709 























ne a BARIMAR—THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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* Revolutionary new heat-exchange material 


a 7 
-lube-n: Irip 


* One-piece 
. construction in 


copper or 
aluminium 


J R 
F in coiLo 
"CUT LENGTHS 


| Whether you are 
~ concerned with condensing, 
evaporating, heating or 
cooling you will find a use 

for TUBE-IN-STRIP. 
Versatile, easy to work 
TUBE-IN-STRIP does many 
jobs more easily and 
economically than ever before. 


You'll want to know @egae.” 

more about 

TUBE-IN-STRIP. 

Write to us for the 

descriptive leaflet. 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, 


LONDON, S.W.I 
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1000 kW 6000-voilt 1500 r.p.m. A.C. 
Generator with self-contained air 
filters and direct coupled exciter with 
main and pilot field systems and arm- 
atures mounted in a common frame 
with enclosing end brackets. The 
generator is one of many supplied 
for gas turbine drive. 





Enclosed stator end covers arr- 
anged with air intake ducts for 
connection to air ducts in the 
foundations 










> ¥¢ ¥ De 





Easily removable air filters em- 
bodied in the machine dispense 
with basement air ducts 






x rn g 


Cienerators 


For direct coupling 
through gears to 
steam or gas turbines. 





Air coolers form an integral part 
of the machine and eliminate 
basement air ducts. 






DESIGNED TO MEET 
INDIVIDUAL REQUIREMENTS 
AND OPERATING 

CONDITIONS 






Write for pamphlet No. 72 
dealing with geared turbine 
driven A.C. generators. 


> | : ——_ &.C0.[TD EDINBURGH ITD. EDINBURGH 
if? SCOTLAND 





PEE 


15 
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\ WARMTH 


projected 
where 
you need it! 


METROVICK 
Radiant Space Heater 





Radiant space heating is the new idea for providing warmth for people at work, 
waiting in queues, watching games, shopping, etc. Thus in a large building it 
is possible to direct heat to just those areas where operatives are working. 


The Metrovick radiant space heater consists of 
an anodised aluminium reflector with a tubular 
sheathed heating element rated at 3 kW at 
specified single phase voltages. It weighs under 
5 Ib. and is easily erected on a single 1 in. 
conduit from the die-cast aluminium alloy 
weather-proof terminal box. 


Available from stock Write to us to-day for full technical details. 


METROPOLITAN -VICKERS 


ELECTRICAL ¢ \ TRAFFORD PARK MANCHESTER, 17 


L/t 704 


An A.E.1I. Company 
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FaPp-Alr filters 


solve HOTEL LEOFRIC’S air cleaning problem 







995%. | | | ~——at y 


efficiency iim lower cost p.a. 


The original filters, which needed changing at 2-week intervals, 
allowed industrial fly-ash and smuts to get through. 
The present FAR-AIR filters, which replaced them, are changed and 
*‘laundered”’ at 5- or 6-week intervals, while they are still within their 
dirt-collecting capacity. A FAR-AIR filter is changed in 15 seconds: 


each of the previous filters took 20 minutes to change. 








The Hotel Leofric—air conditioned throughout—now 





obtains considerably cleaner air at considerably less cost. 


——— 


4 isi, ee 
LL! § 19 LELy iH a 





for high scien at low cost... 


interpose an INTERMIT 


filter, strainer, or gauze 


MEMBER OF THE 


‘ Tit Enquiries to 
$442 INTERMIT LIMITED + BRADFORD STREET - BIRMINGHAM 5S + PHONE: MIDLAND 7961 


BIRFIELD GROUP BIRFIELD INDUSTRIES LIMITED . LONOON . W.1 
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There is little need to emphasise the part 

played by motor control gear in the making of 
paper. Belmos control gear has earned the complete 
confidence of plant engineer and management alike in 


the paper making industry throughout the world. 


With over thirty years’ specialist experience in the manu- 
facture of switchgear and motor control gear the company 
is justifiably proud of the part it is playing in the production 


of fine papers and boards. 








An experienced engineering staff is available at the works 


and throughout the country, able to advise on the 





problems associated with the utilisation and 





application of switchgear and motor 


control gear. 


Double tier Belmos switchboard for 
controlling motors up to 80-90 h.p., with terminal 
cubicles in centre of board for the termination of multi- 


core cables from remote control desk, as 


Nt ee ae Ee. ae ie mF ay & S&S SS Ge ee we : supplied to a large paper mill. 





GLASGOW BIRMINGHAM NEWCASTLE MANCHESTER ‘ SHEFFIELD : CARDIFF 
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Putting two and two together and making five ! At least, that’s how it appears when you 
consider the saving in time and cost by changing over to tapping screws. 
Without doubt, the tapping screw does display a number of very definite advantages over the 
conventional machine screw. It obviates the use of nuts. With its self-locating point, 
it forms its own thread and eliminates a separate and expensive tapping operation. 
It makes for easier assembly, is stronger, cheaper and faster. And when used in conjunction 
with the Phillips recessed head, designed for power driving without damage to either 
work or worker, it is obviously safer. Putting two and two 
together, the tapping screw simply ensures a better job. 
Why not change over to tapping screws and prove it for yourself? 


° 
Linread tapping screws for economy and safety 





LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS a HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS ¢ SEMS oe RIVNUTS eo ‘ CUSTOM DESIGNED COLD FORGED FASTENERS © ALEX SCREWPLUGS. 
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GUAVEYOR-ELEVATOR G? 


LOWER BRIDGE WORKS 


SPIRAL CONVEYORS, 1 A A A B__ACCRINGTON 
BUCKET ELEVATORS, Etc. “HP” a_i —_ Reali 


Telegrams: ‘‘ Conveyor,” Accrington 














New threads 


for old.. 
in damaged components 


Hard cough threads in soft materials, used and 
approved by the Aircraft industry designed for 
wse in soft metal components wood or plastics. 
Simple to use, remains permanently in piace. 











Full range of standard sizes in B.S.W.: B.S.F.: 
8.S.P.: B.A.: U.N.F.: U.N.C. and Metric thread 


WIRE 
ro ¢ THREAD 
INSERTS 
CROSS MANUFACTURING CO. (1938) LTD. 


Tet: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Beth. 
Speciotists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING WASHERS, SPRINGS etc. 














SAFER with... 
Siebe, Gorman 


IN MANUFACTURING INDUSTRY, mining, rescue 
work, firefighting, deep-sea diving and similar occu- 
pational hazards everywhere, Siebe, Gorman 
equipment is safeguarding life and health. 

Here are some typical applications : 

BREATHING APPARATUS. Self-contained Com- 
pressed Air types, Marks II and III and Oxygen 
types, ‘Proto,’ ‘Salvus,’ ‘Lungovox’ and 

* Fireox.” 

RESPIRATORS. The range includes the Com- 
pressed Air Line Respirator (illustrated) and the 

* Puretha’ Mark IV Gas Respirator. 
RESUSCITATION APPARATUS. Oxygen types for 
asphyxia, electric shock, etc., including the 

* Novox’ and ‘ Novita.’ 

PROTECTIVE CLOTHING of every description 
including helmets, goggles, dust and fume 
respirators. 


Established 1819 
SIEBE GORMAN & COLL 


L EVERYTHING FOR SAFETY EVERYWHERE | 


NEPTUNE WORKS, DAVIS RD., CHESSINGTON, SURREY 
Telegrams : Siebe, Chessington. Telephone : Elmbridge 5900 
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The case of the missing 
Blast Furnace 


“The fact is, Holmlock, I’m getting a little tired of your ‘eagle-eyed’ stuff and 
your everlasting assumptions of omniscience.” 


‘But, my dear Watnot...” 


“Even ‘a classic stooge’, as I have been called isn’t necessarily blind, or mentally 
defective.” 


’ 


“But, I do assure you...’ 


‘*Now, there’s no point in your snooping about 
with that magnifying glass, looking for fag-ends, 
There, on that board, as plain as a pikestaff are 
the figures ‘600’! So everybody knows why the 
blast-furnace is missing. It was demolished, of 
course, by George Cohen’s Dismantling Depart- 
ment — with, I may add, their customary speed 
and efficiency.” 


“Watnot, you are wonderful!” 


“Elementary, my dear Holmlock !” 





en 








hth SONS AND COMPANY LIMITED 

mnseenianer Established 1834 

WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2070 Telegrams : Coborn, Telex, London 
And at 600 Commercial Road, E.14 . Bidder Street, Canning Town, E.16 - Bath - Belfast - Birmingham 


Hebburn-on-Tyne - Leeds - Luton Manchester - Sheffield - Swansea 









Safe assumptions 


A fair cop—and more than a fair chance that 
Crompton Parkinson stud welding was used in the 
manufacture of that safe .. . and in the telephone 
exchange that called in the policeman...andin 
the car that brought him along. 

C.P. stud welding pleads guilty to being repeatedly 
caught in the act of improving designs, speeding 
assemblies and cutting costs. There are few — 
very few — metal-using industries where stud 
welding is not helping to step up productivity and, 
often, to make impossible jobs possible. Care to 
know more about its arresting possibilities ? 

Talk things over with one of our representatives — 


without, of course, any obligation. 


STUD WELDING 
STEPS UP PRODUCTION 


THE STUD WELDING ORGANISATION 


(rompton Parkinson 





x 
ELECTRICAL EQUIPMENT 


1-3 BRIXTON ROAD, LONDON, 8.W9 Telephone : Reliance 7676 


THE ENGINEER 





Feb. 21, 1958 





The Mettexture Process 


REPAIR AND MAINTENANCE 
FOR FACTORY 
FLOORS and ROADS 


A revolutionary method of 
repairing concrete floors and 
roads in factories with the 
minimum of inconvenience. 
* 

The METTEXTURE SERVICE 

includes 
EQUIPMENT and OPERATORS 


* 













Concrete floor section prepared by The Mettexture 
Process to receive a new topping. The remarkable 
bonding ie p ible by this 
process enables very thin toppings 
to be used with economy and 
complete assurance. 








THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, I!!, NEWGATE ST., LONDON F.C. Tel. City 1488 

















BIBBY COUPLINGS 


Hoists 


occupy 
low headroom 





THE WELLMAN BIBBY Co., Ltd., 


Parnell House, 25, Wilton Road, London, S.W. 
Telephone : ABBEY 1194 












Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 


Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 


Chromium Polish 
Chromium Cleaner 


Sitaadtam lite 
and 


Overhead Cranes 


Torrefine Household Cream Wule fo - 

For Gas Stoves and all Domestic uses : 

All enquiries & orders will receive prompt attention Ta ~ edsmmenteed — 
88Sa to 897 OLD KENT ROAD, LONDON, mori 
S.E.15. elephones: EUSt 
Telephones : NEW CROSS 0061-2 
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MOBIVEYOR 


170. WITH THE STRONG TUBULAR FRAME 


SPEEDS UP BULK & PACKAGE HANDLING 
SAVES UP TO 75% HANDLING TIME 


the outstanding features are:- 









The C & T Mobiveyor with its strong tubular frame, 


* HIGH PERFORMANCE 

* EXTREME MOBILITY 

* MARKED STABILITY 

* EASE OF MAINTENANCE 


provides great mechanical strength with LIGHTNESS and 
MOBILITY—at LOWER COST. 

It is the ideal equipment for the really rapid handling of loose or bagged 
materials, such as coal, coke, sand, stone, bricks, breeze, chemicals, grain etc. 
Handles coal at up to 200 tons per hour, or stone at 250 tons per hour. 

Belt scrapers are fitted to prevent build up when handling bulk materials. 


Detailed technical leaflet on request. 


200 TONS since PER HOUR 
CRONE & TAYLOR (Engineering) LTD 


SUTTON OAK ° ST HELENS ‘ LANCS $ ENGLAND 
TELEPHONE: ST HELENS 3283 





Machine Cut 
GEARS 


of all kinds— 
to specification in any material. 


We guarantee the teeth of all wheels cut by us to be 
correct, and all work is examined and checked before 
being despatched. Each gear wheel of a pair is run in 
correct relative position to the other in a special gear- 
testing machine. No perceptible backlash is allowed in our gearing, and thus we can 
ensure very silent running. 


Our booklet ““ MACHINE CUT GEARS” contains much information of 
interest and use to engineers. A copy will be sent on request. 


The ABBOT ENGINEERING Co. Ltd., 


22 SMITHHILLS PAISLEY 
Telephone: PAISLEY 4272. Telegrams: “ ABBOT, PAISLEY.” 


SPUR WHEELS - SPIRAL WHEELS - RACKS * WORM GEARING - BEVEL WHEELS ~- AIBRE PINIONS 













_—— ————=—————S=S=S=S 











THE 


‘BANTAM ° 
—24, 5 and 
10 cwt. 


One example 
of our wide 
range. 


Also 
available 
with 
creep speed. 





YEARS AHEAD 
IN DESIGN! 


acRO 








WORLD’S MOST RELIABLE 


HOIST BLOCKS 


ACROW (ENGINEERS) LTD. 
South Wharf, Paddington, London, W.2 - AMB 3456 (20 lines) 


Sole Agents for the United Kingdom 
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OF THE TWENTY LARGEST FIRMS 
IN BRITAIN, COVERING 
PRACTICALLY EVERY INDUSTRY— 

TQ D AGRICULTURE MOTOR 
AIRCRAFT PAPER 
CHEMICAL RUBBER 
ELECTRICITY STEEL 
ENGINEERING TEXTILE 
FOOD TIMBER 


With total assets over £2,000,000,000 


19 of them use 





al 


largest 
| British 
firms... 





[ wie 


Clo 


NY i N a E Cl 
WITH CHROME LEATHER DRIVING FACE 





They use Miraclo because it pays them. It will pay 

you, too. Just try a Miraclo Belt on your worst drive 
and you will soon see why Miraclo is the belt used 
in 95 °% of Britain’s greatest factories. 






The facts are inthis brochure. Thousands 
of Engineers have solved their most difficult 
transmission problems by reading this 12 page 

colour Brochure No. 100 which tells HOW TO 
DESIGN A MIRACLO DRIVE. 








STEPHENS BELTING COMPANY, LTD., 


SNOW HILL - BIRMINGHAM, 4 
Associated with IRA STEPHENS LTD. Ashton-u-Lyne, Lancs. 


PV) :nguard a 


Fist ee 











Vanguard valves and pipe- 
line fittings, specially designed 
and manufactured for the oil, 
petro-chemical,atomic energy, 
pharmaceutical and_ related 
industries. 


The range available includes : — 

@ Stop, Swing Check Valves, 
“Y’ Pipeline Strainers in Cast 
Carbon Steel, trimmed to 
requirements. 


@ Wedge Gate, Stop, Spring, Check 
Valves, ‘Y’ Pipeline Strainers, 
Flanges, Elbows, Tees, Unions, 
Pipeline Fittings in Stainless Steel. 

@ Tees, Elbows, Crosses, Unions, etc., 
in Forged Carbon Steel. 


All valves and fittings conform to the 
latest British and American Specifica- 
tions. 

Write for illustrated literature to Dept. E. 

THE VANGUARD VALVE COMPANY LTD. 


Triplex Works + Eastern Avenue * Gloucester 
Tel: Gloucester 26211 
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WATER 


BOBY 


TREATMENT 


Established 
1875 


SST 


* 
Deae ration. A ‘Boby’ Deaerator has been installed, or is being installed, as 


part of the feed heating system of each of Messrs. C. A. Parsons & Co’s turbo-generating sets 
in the following modern power stations :— 


Central Electricity Generating ! Power Stations 
Board’s Power Stations in England | Abroad 
and Wales | 
2 — 60 M.W. sets at Rogerstone 3 — 60 M.W. sets at Lake Macquarie, Australia 
2 — 60 M.W. sets at Little Barford ; 2-— 66 M.W. sets at Boundary Dam, Canada 
4—-120 M.W. sets at Drakelow ‘B’ | 2 — 66 M.W. sets at Selkirk, Canada 
3— 100 M.W. sets at Aberthaw ! 1 — 15 M.W. set at Hunts Bay, Jamaica 
k ’ 2 — 25 M.W. sets at Monterey, Mexico 
S.S.E.B. Power Stations in Scotland 
! 
j 


? 60 M.W. sets at Dalmarnock 





William Boby & Co. Ltd. RICKMANSWORTH, HERTFORDSHIRE, ENGLAND. 





One of the two ‘Boby’ deaerators 
and feed tanks installed at the 
Central Electricity Generating Board’s 
ROGERSTONE Power Station, 
South Wales. Capacity 520,000 p.p.h. 
Deaerated water. 


All these ‘Boby’ Deaerators are -fitted 
with the special ‘Boby’ weight loaded 
deaerating nozzles, deaerating trays, 
flash suppressor device and all necessary 
steam pressure and water level controls 
to ensure acontinuous supply of deaerated 
water to the boiler feed pumps under 
all load conditions. The guaranteed 
maximum residual is, in most cases, 
0.005 c.c./litre. 


Tel: Rickmansworth 4251* 
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DYE jJiG BEARINGS 





THE 


TUFNOL 


resist 


corrosion 


ENGINEER 


DYE AND BLEACHING solutions presented no 
problems to these TUFNOL Bearings which 
lasted six times longer than the metal bearings 
previously used and, what is equally 
important, did not wear the stainless steel 
journal. When considering corrosion problems, 
it is as well to consider TUFNOL. 

You can make your own bearings from 

TUFNOL sheet or blanks or we can produce 

them to your specification. Our engineers will 


gladly co-operate. 


ARE YOU MAKING THE MOST OF TUFNOL 


a. ae OS OOS. 


l 


Pe eo RR RY 


(REGISTERED TRADE MARK) 


BAR R ’ BiRM™MtitwNGH A M 
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Thousands of these 


( pot. 








i , 
- : 


General Purpose jacks ( | 
‘ 7 


are in ANG 






Jacks are abused as often as they 7 


are used, and the steady demand as \ y ry e 
for replacements from engineer- | 
VI A| | 













ing works, shipyards and con- 





struction sites, reflects the 










abnormal treatment they receive 


in daily use. This means that a 






jack must be designed for unusual 







strength, rigidity and ease of operation if 





it is to have a reasonable working life. 


The GIBBINS “GP” Jack has proved itself in service, 





as well able to stand up to the sort of treatment to 
which they are subjected. 

They are supplied in 10-tons and 15-tons 

capacity, and there is single action raising 


and lowering. 


Please address enquiries to: 


RICHARD CG. GIBBINS & CO LTD « 


BERKLEY STREET, BIRMINGHAM, 1. Telephone: MIDLAND 6183/4 
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al 
(WEST iy aaa LTD 


STEEL SECTIONS 
PLATES - SHEETS 
BRIDGE RAILS 
IRON AND STEEL 
- ata “ “~ ig Toes EAGLE WORKS - GREETS GREEN 
SHEARING - COLD SAWING & WEST BROMWICH 


PROFILE CUTTING IN ALL : . 
THICKNESSES @& SHAPES Tel: Tipton /6l 1 (9 lines) 
















1 ™ 


15 Ram Power Pump 


| DELIVERY pe LE 
D6 Se = 


4 8 12 


cs Designed for heavy duty applications with 
large volumetric displacements, the Spen- 
borough 13 Ram Rotary Swash Plate 
Hydraulic Pump, Model 1291, can deliver 
up to 13 g.p.m. at a maximum working 
800 13-5 pressure of 2,000 Ib. p.s.i. with complete 
=u S absence of pulsation. Precision - built 
=$ = throughout, this pump can be arranged to 
=z Ss. deliver 10 g.p.m. at low pressure and 3-4 
=e Sz g.p.m. at high pressure, thus allowing two 
asi 600 10-125 separate circuits from the same unit. 
Suitable for direct drive couplings, foot or 
flange mounting inside the reservoir tank, 
Model 1291 Pump will provide long and 
efficient service under the most arduous 

conditions and usage. 

400 6-75 





* For further particulars and complete 
specifications, write or phone:- 


| SPENBOROUGH ENGINEERING CO., LTD. 


VALLEY WORKS, UNION ROAD, HECKMONDWIKE, YORKS. 
Tel: Heckmondwike 9%24'5 Grams: Union, Heckmondwike 
LONDON & S.E. COUNTIES: 8.8. SALES, LTD., 88 Clapham Road, London, S.W.9. Phone & Grams: RELiance 2512 
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Orderly Storage 


gives efficient stock control 


Orderliness and efficiency go together. Harvey Steel 
Storage Equipment provides a solution to every pro- 
blem of storing materials, components and finished 
goods in an orderly manner. 


Well designed, readily adjustable, strong and durable, 
Harvey Equipment embraces bins, racks and shelving 
planned to meet the special needs of every trade and 
industry. 





We are always pleased to co-operate with managements and submit designs to 


FIXED AND meet their special requirements. 
ADJUSTABLE BINS 


OPEN & CLOSED 
BACK SHELVING 


BAR & TUBING 
STORAGE RACKS 


TYRE RACKS, 
ETC. 


Please send for 


Catalogue No. E 775. 








Steel Equipment 


FOR FACTORIES AND STORES 


G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S&S.E.7 


Telephone : GREenwich 3232 (22 lines). Telegrams : ‘Cheaper, Wol, London.’ 
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SHOT BLAST PLANTS 


SHOT THROWING WHEELS | 


AIR NOZZLES 


Over 50 yea 


design and manufacture 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER 5 ; 


Telephone ' TRAfford Park 1207 (4 lines). Telegrams : ‘* Georgic ’’ Manchester 5 
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with 


or 


rs experience embodied in 


6 
OOOO OOOOOBOORILE 


Pe ee 








MANVERS CENTRALIZATION SCHEME : 


From the top of the newly constructed Coal preparation plant 
a small section of the immense network of railway sidings 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of Iron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 

Eagre’s skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 


WORK BEGINS AT CADEBY: 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 
mites of Sidings are now in progress 











at Cadeby Main. 


——y=—- for a complete Track Service 


Steel 
Powe 


East 





akin 


Photograph by courtesy of National Coal Boa 





Photograph by courtesy of National Coal Board 


° 
In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 
worked continuously during the past ten years DESIGN 


for British Railways, the Gas Board, the United 


Companies, and has carried out large SUPPLY 
r Station Projects for the Central Elec- 
INSTALLATION 


tricity Authority. 


Whatever the magnitude of your siding requirements, be sure to consult a KAGRE & 
EAGRE CONSTRUCTION CO. LTD. 


Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 4513-7 
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10-ton Steam 
Permanent Way 
Crane, Metre 
Gauge. Duty: 10 
tons at 16ft.radius 


propped ; 5 tons at 
14ft. radius free. 










FOR 

CRANES 
10-ton Diesel 
Permanent Way 


Shunting Crane in 
train formation. 














4-TON DIESEL 

oe. sae 

cerisme, STEAM ELECTRIC DIESEL 
- sunpiedto Bets DTESEL-ELECTRIC CRANES 
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when it’s a case for modernising 
—it’s a case for 


IRONSIDES *¢ 
Lubricant 


A typical conversion to forced feed 
lubrication. 


Our engineers are at your disposal. 





A 


HIGH QUALITY mcs) 






& MACHINE TOOL CASTINGS 
8 















HEAT & WEAR RESISTING UPTO 10 TONS — 
abs? o SPHEROIDAL GRAPHITE [RON E STEEL ¢—~-» _THE IRONSIDES 


IRONSIDES 
ine | A Cc H 4 Oud 3 be] G aoe LUBRICANTS LTD., 





PRODUCTS / Daw Bank, Stockport. 


R. GOODWIN & SONS (ENGINEERS) LTD. ~ A Tel. Stockport 2419. 
IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23612 


DRAWING OFFICE 
PROGRESS 


Today, a very large section of the drawing office 
industry is using one or another type of drafting 
equipment manufactured by Mason’s. The reason 
for this is that a great deal of research has resulted in 
the production of ranges of space saving equipment 
which provide the draughtsman with every facility 
for working in comfort, both in drafting and 
referring, without requiring him to move from his 
seat. 

There is an entirely free Mason service available 
for providing equipment layouts for all who are 
contemplating the equipping of new or existing 
offices. 

The above illustration is published by courtesy of Messrs. Crane Ltd., of Nacton Works, Ipswich, whose drawing 
office is equipped with Arclight Combined Drafting Reference Tables fitted with Mason Minor Drafting Stands. Complete 


details of all Mason and Arclight drawing office equipment are available on request. 
Full information is available from any of the following addresses:— 


E. N. MASON & SONS LTD 


MIDLAND BRANCH: ALBERT RD. STECHFORD, B'HAM. Tel.: Stechford 3580 














ARCLIGHT WORKS, COLCHESTER Telephone: Colchester 5191-8 
291-293 HIGH HOLBORN, LONDON, W.C.1 Telephone: CHAncery 6411-4 51 VICTORIA STREET, SHEFFIELD, 1 Telephone: Sheffield 21776 
13-15 ST. VINCENT PLACE, GLASGOW, C.1 Telephone: C:ntral 3775-6 3 UNITY STREET, BRISTOL, 1 Telephone: Bristol 26996 


810 NEWTON STREET, MANCHESTER, 1 Telephone: Central 9221-2 6 BRITANNIA HOUSE, WELLINGTON ST., LEEDS, 1 Tel.: Leeds 23537 
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yes, you- 
/ must have a 
use for 


PLYMAX 


Sixty times as rigid as sheet metal of the 
same weight and having all the advantages 
of a metal surface — stands up to rough 
That’s 


PLYMAX, the metal-faced plywood, made 


usage — hygienic — fire resistant. 
Here are some examples 


of PLYMAX uses: 


only by Venesta Limited. Light and easy to 
handle, PLYMAX can be sawn or drilled simply 
with ordinary tools. 
nyee paper PLYMAX has metal on one or both faces: it is 
Shower Partitions available faced with aluminium or galvanised 
Storage Bins steel (other metals if required): it is manu- 
Casings factured in 40 standard sizes and in various 


thicknesses. 


LYMAX. 


the Venesta Metal-faced Plywood 


Machine Covers 
Bench Tops 
Flush Doors 


W.C. Cubicles 







( VENESTA 


TERT rr ' a Write for samples and literature 


VENESTA LIMITED Plywood Division 
Vintry House, Queen Street Place, London, E.C.4, 
Telephone: CENtral 3040 
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Were losing our 
orp 


Saito THE NUT 
TO THE BOLT 












ge Qe need a 
==: (KOLOK 


between each 
nut and bolt. 


Positive Lock Washer 


POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUgias 9292 
































SPURS WORMS 

BEVELS RACKS 

WORM SCREWS 
— SILENT 
HELICALS . 

CHANGE 
CHAIN eneas 
GEARS 
All materials 

Complete standard 
Supply pitches to 


General machine castings made to egstomers’ patterns, Low prices for planing, boring, turning, screwentting 
Send your enquiries te 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 521/78 Telegrams: “Gears.” 














THE FIFE FORGE CO. LTD. KIRKCALDY, SCOTLAND 


Telegrams: FIFE, FORGE, KIRKCALDY ° 


Telephones DYSART 5467/8 





18-TON DRUM AND ARMATURB SHAFT FOR PITHEAD WINDING GEAR 
STEEL FORGINGS supPLieD BLACK-ROUGH AND FINISHED MACHINED 


WE SPECIALISE IN MARINE ano LAND ENGINE FORGINGS, ALL TYPES OF SHAFTING, CRANKSHAFTS, ETC. 
A EL RTE RRR IETS SORES =: = nese: 
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When designing this TV camera Pye Limited wanted 
the weight kept to a minimum—without any sacri- 
fice of strength. 

To ensure this they incorporated a large number 
of pressings in Birmetal AZ31 magnesium alloy, made 
by the hot tool technique. By this method pressings 
can be made as easily in magnesium as in aluminium. 


ENGINEER 


Pye had the light idea 





Engraved on *Primag’ magnesium alloy plate 


The use of magnesium is a tremendous advantage in 
equipment, such as a busy TV camera, which has to 
withstand a good deal of manhandling, as it gives 
maximum ruggedness combined with the lowest 
possible weight. Why not write for our leaflet on 
magnesium alloys? We are also pleased to give 
advice on specific problems, without any obligation. 


BIRMETALS 


PIONEERS IN LIGHT ALLOYS 


BIRMETALS LIMITED 


* BIRMINGHAM 32 
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Femember 


1913 © 


SUFFRACET] 


WEERU 


45 years ago, this London Horse Bus was used in a Suffragette 
demonstration. At the same time, a ““ BROOMWADE ” Air Compressor was 
working in the Glasgow works of William Beardmore & Co. Ltd. 
It is still working there today! 
Installed in 1913, it gave 36 years’ trouble-free service before its 
first overhaul—and even then the cylinders cleaned up at only 
0-020 in. oversize. 
Simple design, slow speeds and adequate cooling ensure high . nd  Withaaw Dcaiiaere eetinen 
efficiency. Constant research and development maintain 
the ““ BROOMWADE ” reputation for EFFICIENCY and RELIABILITY 
throughout the world. 


Put these economical machines to work for YOU. 


IMMEDIATE DELIVERY 


“BROOM WADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


Type EH compressor—a modern development o, 
the design supplied to William Beardmere & Co. 
Ltd. in 1913 


BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). Telegrams: “ Broom,” High Wycombe, Telex. 





547 SAS 











Feb. 21, 1958 





Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth service and screw unions. SOTITE is 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


=BRANDS LIMITED 
BY. WADDON CROYDON 
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could this * 
be your 
answer ? 





* Tomorrow may find you facing 
a complex building problem 


BUILDINGS, which provide 
the most inexpensive form of 
demanding an _ urgent or building construction, great 
economical solution. For a adaptability, and ease of erec- 
speedy, efficient answer, use tion. Illustrated is a Nissen- 
THORNS CURVED - ROOF type shed, size 48ft. x 16ft. 


Other widths available—16ft., 24ft., 30ft., 35ft., 91ft. 


get quotation fom THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD 155 








WAKE LiGut OF THA», 


Heavy Duly 


Equip with KING DICK 


Precision-made under carefully controlled 
conditions, KING DICK Hand Tools set a 
superlative standard for Heavy Engineering 
work. 





Please send for fully illustrated catalogue 
which will give you complete details of our 
range of hand tools. 


BRITISH 











1'n Goon’. = 


KING DICK ) 














HAND TOOLS 





ABINGDON WORKS ° 
TYSELEY 


KINGS ROAD 
BIRMINGHAM, I! 




































HEAVY DUTY 
RING SPANNERS 
A formidable tool when used in con- 
junction with our special tubular 
handles. 


“aa - 


OPEN ENDED 

PODGER SPANNERS 

in 8.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 


SLOGGING RING 

SPANNERS 

Available in B.S., Whitworth, Ameri- 
can, A/F, and Unified Hex. Sizes to 
suit all requirements. 


FLAT 74° SLOGGING 

RING SPANNER 

in B.S., B.S.W., American, A/F and 
Unified Hex. Sizes. 


PODGER ENDED SOLID 
BOX SPANNERS 

bin B.S., B.S.W., American, A/F 
and Unified Hex. Sizes. 


RING PODGER SPANNERS 
A heavy-duty tool supplied in all 
Z sizes to meet your requirements. 


DOUBLE OFF-SET 
RING SPANNERS 
Forged in Chrome Vanad- 
ium Steel to withstand the 
hardest work. 




















POWER 
OPERATED 
SOCKETS 
For assembly 
Pseig iad oye Toot 
".%, # ?, ie and 24° Square Drive. 
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who work at 


PRESSURE 





One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 


Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 


SCHEMES SUPPLIED 


British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 


. - » know the value of Argentine Railways (conductor rail) 
reliable and accurate Brazilian Railways (overhead) 


Bolivian & Chilean Railways (conductor rail) 


Indian Railways (overhead) 
New South Wales Railways (overhead) 
Polish State Railways (overhead) 
South African Railways (overhead) 
Automatic plate and disc H H ilw 
ies aes. ner eenheeier Victorian State Railways (overhead) 
concern. It’s astonishing 
3 how many different ver- 
sions of these vital compon- 
ents we have produced in 
m the last seventy years. 
Our experience is unique 
—and is at your service. 


BULLERS LIMITED 


THE MILTON + STOKE-ON-TRENT + STAFFS 
a 


INEST ANAS CUAL UE} 


COMPANY LIMITED 


BIRKENHEAT CHE PHONE BIRKENHEAD 894 


Phone : Stoke-on-Trent 21381 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS. Phone: Tipton 1691 


Bendon Office: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone: MANsion House 9971 
fod, 























100 MW turbo-generators nearing completion 


The installation of three PARSONS 100 MW 
turbo-generators is well under way at The Central 
Electricity Generating Board, Ferrybridge Power 
Station, Yorkshire. Here is the first machine nearing 
completion ; it is now in operation. 


Steam conditions : 1500 Ib/in? pressure, 


975 F temperature TURBO - GENERATORS 


and reheat to 950° F. 


C. A. PARSONS & COMPANY LIMITED - HEATON WORKS - NEWCASTLE UPON TYNE 6 
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FORGINGS...... 





from many metals 





Doncasters supply forgings and drop forgings for 
industry for many purposes and in many metals. We 
forge in tool steels, and alloy steels, in stainless and 
heat-resisting steels and in Nimonic and titanium 

We always welcome an opportunity of discussing 
forging and drop forging problems—it may well be 
that we can serve you. 


| DONCASTERS © 


i778 DD 
J 















































DANIEL DONCASTER & SONS LIMITED SHEFFIELD 


FORGINGS - DROP FORGINGS - TOOL STEELS - HARDENED STEEL ROLLS 
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HEBBURN - 
THE SOURCE 


OF ELECTRICAL 






SWITCHGEAR 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
FOR CONSULTATION AND ADVICE 


A WORLD-WIDE ORGANISATION 


A WORLD-RENOWNED PRODUCT _ 











A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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sailing ona 






. little do they know—those yachtsmen on Windermere and the lakes of Wales — 

that water is sufficient lubricant for the bearings of steel rolling mills. Ask the steelmen of 
South Wales and of Sheffield, and the north-east coast, for they have produced 

millions of tons of steel, using RAILKO bearings lubricated by water. Experience is knowledge: 
RAILKO LIMITED has 21 years’ experience of making heavy duty bearings. 


RAILKO Shares in the research, technical, and productive facilities of the whole Birfield Group. 


Bearings of all types for all industries 
through the Birfield Group 


RAILKO LIMITED Treadaway Works - Loudwater - High Wycombe - Bucks - Phone: Bourne End 1000 


[oo 


é 


PHOSPHOR BRONZE CO. LIMITED Bradford Street - Birmingham 5 + Phone: Midland 6621-6 


ne 
ee 
» 


BOUND BROOK BEARINGS LIMITED Lichfield - Staffs - Phone: Lichfield 2027-8 ; 
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Slowly but surely... 





Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 


of cranes on A.C. supply where precise slow-speeds are required. 


The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 


The device is entirely automatic and fool-proof. 


The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 


the Slomax motor to operate simultaneously. 


Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 


to one is usual, a ratio of fifty to one is not uncommon for specialised dyties. 


A further advantage is that where precise creeping speeds are required for specialised operations, 


the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 


the hook. 

















THE WHARTOR CRANE & HOIST Co.LTD 





REDDISH STOCKPORT 


Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.”’ 


LONDON: Lincoln House, 296/302 High Holborn W.C.I. Phone: 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West George Street, Glasgow C. 2. Phone: 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: 
EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 Victoria Avenue, Dorval Station, P.Q. Phone: 





ENGLAND 


Code: Western Union 


Chancery 791 I. 


Douglas 106!-2-3. 


Central 1457. 
Penarth (527. 


Douglas 106/-2-3. 


Belfast 23743. 
Dublin 93510. 
Melrose |-3528. 


Grams: 
Grams: 
Grams: 
Grams: 
Grams: 
Grams: 
Grams: 
Grams: 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. wi. 


Chancery 7911. 
Fluorspar, Glasgow. 
Central 1457, Birmingham. 
Penarth 1527. 

Fluorspar, Glasgow. 
Belfast 23743. 

Dublin 93510. 

Marquipco, Montreal. 
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The excavator 
we knew you wanted . 


/ 4A Lhe 


The introduction of a 1 cubic yard excavator with air 
control meets a need appreciated from analysis of 

customer demand and field experience. The 30-RB 
incorporates features well proven on the smaller R-B 
excavators: automatic lubrication and total gear enclosure; 
use of ball and roller bearings throughout main machinery ; 
hook-type swing rollers (compensated type at front) ; 
internal expanding clutches with interchangeable parts. 


sesame - PLUS — air control of shoe-type clutch bands; air released, 
wey | ‘ . spring-set friction brakes for steering and digging lock ; 
Ra choice of two caterpillar mountings; individual boom 
hoist with separate clutches for power up or down; 
lubrication for swing rack and pinion with remote manual 
control ; friction-type swing brake and superstructure 
lock ; roller chain primary transmission, Ruston 6 YFN 
engine, and power-controlled load lowering (crane). 


A specification on the 30-RB is available on request. 


universal excavator 
with full air control 


SHOVEL 1 cubic yard heavy-duty 
dipper 

DRAGLINE Booms 40’ to 60’ 

DRAGSHOVEL Cambered-type boom 


GRABBING 
CRANE Booms 40’ to 60’ 


LIFTING 
CRANE Booms 40’ to 100’ 


RUSTON-BUCYRUS LTD 


Excavator Specialists 


LINCOLN 
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ELECTRIC R.P.M INDICATORS 





a A a 


SURFACE TABLES 











GRADE ‘A’ GRADE ‘B’ 
Hand scraped and surfaced to 
within 0.0001 in.—@,0003 in. from Smooth planed finish accurate to 
@ mean true plane over whole’ 9.00! in.—0,003 in. according to 
surface according to size. size. 


Sizes up to 4’0” x 2’0" have three-point support 
Sizes 4'0°x3'0" to 6'0"x4’'0" have five-point 
adjustable support. 8’x3’ to 12’x6’ have 
six-point adjustable ig EY 
Our grade ‘A’ tables conform to B.S.S. 817-1938 
in ail respects. 











UP TO 8* DIAMETER 





BRITISH MADE BY:— 


WYNSTRUMENTS LTD WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
STAVERTON AERODROME - GLOUCESTER e) seeiane 


"PHONE:—CHELMSFORD 2224 


Phone: CHURCHDOWN 3264 





























Steel 
Castings 


for Shipbuilding and 
| General Engineering 
up to a finished weight 
of 40 tons. 


THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.!1 
LONDON OFFICE : 17 GROSVENOR STREET, w.t 
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It is good to get the 
best out of what you've got. 


Hii 


Witt 


wh 


will ne a. \ i eee 





But it’s better to ensure 
that what you have 
is the best that cam be had. 


TL 


it 





And it’s best of all 
to make the best pay for itself 
as you use it. 


U.D.T. can help you do just this: In 
fact, you can buy your new plant and 
transport out of the income they earn! 


UNITED DOMINIONS TRUST LIMITED 


UNITED DOMINIONS HOUSE. EASTCHEAP, LONDON, E.C.3. 


iM Bt 














Wearing 
Slippers 
made of 
Ferobestos 











— 









ba 
pes 





Wearing slippers is only one of the 
engineering applications cf 
Ferobestos—the versatile, asbestos- 
reinforced plastic material. 

Here are just a few more of the ways 


The versatility of Ferobestos 
springs from its many exceptiona] 
qualities 


great physical strength Ferobestos can be used :— 

high streagth-to-weight ratio on 

high temperature resistance Coupling Discs 

low moisture absorption Bearings 

good chemical resistance Guides 

high wear resistance Gears and Rollers 

good electrical resistance Piston Rings 

high dimensional stability Mounting Pads 

low coefficient of friction Compressor Blades 
Thrust Washers 


A number of special grades of 
Ferobestos are made for particular 
applications including silicone 
impregnated for greater heat 
resistance, and graphite impregnated 
for more efficient lubrication. 
Ferobestos gear wheels ensure 
silence in operation. 


Ferobestos can be supplied from 
stock in sheets, rods, and tubes. 
Special mouldings can be made to 
order. We shall be glad to recommend 
and advise on the possibilities of 
Ferobestos as applied to any 
particular industry. 


J. W. ROBERTS LTD 


FEROBESTOS DEPARTMENT 


Chorley New Road, Lostock, BOLTON. Telephone: Horwich 840 
Branch Sales Offices: LONDON : GLASGOW: BIRMINGHAM - LEEDS 


A Member of the Turner & Newall Organisation 
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In overhead travelling cranes maximum allowable wheel loads 
~ should determine the choice of these two girder types. . . . 

















WELDED 
TUBE 


Where the wheel loading is an important 
factor, Carruthers welded steel tube 
construction is recommended because 
its lightness and strength can reduce 
maximum wheel loadings by as much 
as 40%. 












J. H. CARRUTHERS & CO. LTD., 27, HAMILTON ST., GLASGOW, S.2 London Office: Abford House, Wilton Rd., Victoria, $.W.! 
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FLEXIBLE ~ 
METALLIC 
TUBING 


for All Temperatures 
and Pressures. 













The Fitting of Unions & 
Couplings a Speciality 
Makers of Flexible 
Metallic Tubing for 
Steam, Oils, Exhaust, 
Air, Water, Gas, 
Grain, Suction, Elec- 
tric Conduit and other 
purposes. 
















ABBOFLEX LTD. 


Abboflex Works, Wainut Tree Close, Guildford, Surrey. Tel: Guildford 5893 











SON! ZZ 
Can you use it? |: SS e0u ge PRESS TOOLS 






































Here is a conveyor-fed Niagara Vibratory Screen equipped Poocs ae oD ROTOTY PES 

with water sprays. It is producing two sizes of clean gravel NIAGARA a —— 

to close specification. The sand is reclaimed by a belt and experts are ready ZL SS MOU LDS 

bucket type dewaterer. This plant is earning money for its to be SS 

owner through the quality and rapidity of its output. constructive 

Adapted to your own particular needs and conditions, it on any question GAUGES, JIGS, ETC. 

can do as much for you. Please do not hesitate to write us of installation Phone : 3678 

f the whole or any part of this plant is of interest to you. ; 

Our experts are ready to be constructive on its adaptation. STATION RD ( E AST), HORLEY, 
SURREY 


NIAGARA SCREENS (Gc. Britain) LTD. 


Straysfield Road, Clay Hill, Enfield, Middlesex. 


Telephone: Enfield 6622 (4 lines) 


A.l.D., M.O.S., & ADMIRALTY APPROVED 














power where you want it 


Power for many purposes. Power to 


















drive efficiently your plant or product. 
Power—at slow speed—-single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publication 
on application. 





fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2 
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"HYBRAULEEGC Beveree dz &’ 
"> VARIABLE CAPACITY PUMP FOR 









ALKALIES 
SLURRIES 
AND VISCOUS 
FLUIDS 





CAPACITY: ZERO TO 41 G.P.M. 


The Sim: ic Pump incorp- 
orates a flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return vaive 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 
pumped liquid never comes 
pee wyinse: Koy Senne 
parts s rou 
out by uns ogadelinn 
rubber. 


AMES CROSTA MILLS & CO. LTD. 


er wee ey ee ee ee ee oe 





LONDON OFFICE: ABBEY HOUSE, VICTORIA STREET, LONDON 


‘ow of 





A Record in running is not only con- 
fined to sport ! 


‘‘Whites’’ of Widnes have made Tracks 
for Railways, completely equipping 
them with Points and Crossings and 
Sidings, Turntables and all the neces- 
sary equipment, for the past 8 years, 
also upholding the prestige of their 
Country. 


eS ore ore ae 


Whatever your Railway or 
Tramway problem and how- 
ever intricate ‘‘ Whites” 
specialists can help you. 













ESTABLISHED 1869 


R. WHITE & SONS 


(ENGINEERS) LIMITED 


"Grams : 
“RAILS, 





P.O. Box 2, WIDNES, LANCS. 


WIDNES”’ 
scoala 
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Pegiers 
CHECK VALVES 


HIGH QUALITY / LOW PRICE 


Designed for working pressures up to 150 lb. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 
production techniques. 


1060A HORIZONTAL or VERTICAL CHECK VALVE 1043 FLANGED HORIZONTAL CHECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes i”-2”. Flanged to 
BST ‘E’ as standard or BST 
‘F’ on request. 


Swinging type. Sizes j’-2” — 
Female ends tapped BSPT 
(taper) BS21 2}”-3"— Female 
ends tapped BSPT (par) BS8&4. 


1060 VERTICAL CHECK VALVE 1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes }’- 2” 
—Female ends tapped 
BSPT (taper) BS21. 
24"-4"— Female ends 
tapped BSPT (par) 

BS84. 


Sizes }’-2°— Female ends 
tapped BSPT (taper) 
BS21. 24” and 3” Female 
ends ta/jped BSPT 

(par) BS84. 


SL SS SS SS SS ee Se SE MD SD ee ee ee he 


Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


# Segers 














PEGLERS LIMITED - BELMONT WORKS - DONCASTER 


BIRMINGHAM OFFICE: 
28/32 THORP STREET . BIRMINGHAM 3 
LONDON OFFICE AND WAREHOUSE: 


PRESTEX HOUSE - MARSHALSEA ROAD - S.E.1 
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m-ALUMINATE CEMENT 


(Over 70% Alp Os) 
oMPOUNDS & SILICA LESS 






WHITE cALCIU 


THAN 1% 
IRON C 


This cement when bonded 
with appropriate aggregates provides 
Super-duty Castable Refractory Concrete 

for service temperatures up to 1,800°C (3,300°F) 


Refractory Concrete free from iron Compounds 








& Silica is now possible for the first time. Registered Trade Mark 


A REFRACTORY CONCRETE FOR ANY PURPOSE 





BECAUSE 


Almost the entire Refractory field can be covered by 


Refractory Concretes based on SECAR 250 or 


SECAR 250 concretes have all the well known properties 
of Ciment Fondu concretes 


PLUS 

@ HIGH PURITY 

@ HIGH REFRACTORINESS 

@ HIGH SLAG RESISTANCE 

e@ HIGH COLD STRENGTH 

@ HIGH SPALLING RESISTANCE 

@ HIGH CASTING ACCURACY 

mS Read Trade Mark @ HIGH RESISTANCE TO CORROSIVE ATMOSPHERES 
sees @ NO SPECIAL PRE-FIRING PROCEDURE 


is a product of 
Lafarge Aluminous Gement Go. Ltd. 


Manufacturers of 








WRITE FOR BOOKLETS ‘SECAR 250’ AND ‘REFRACTORY CONCRETE 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73, sroox street, LONDON, W.1. TEL: MAYfair 8546 


AP/48 
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FOR SAFETY 



























@© SAFE Loap inDicaToR 


Automatically warns visually and 
audibly when maximum loadisreached 
in any jib position, and positively cuts 
the motion if the warning is ignored. 


© mit switcues 
Automatic and self-resetting, they pro- 
tect the load and Crane against hoist- 
ing and derricking beyond safe limits. 


© ELECTRO-MECHANICAL BRAKES 


Accidental or intentional interruption 
of the current automatically applies 
the brakes to hoist, derrick or slewing 
motions. Load creep is impossible. 








Safety is yet another reason for the unparalleled 
popularity of Coles Electric Transmission 
Cranes. In combination with Coles accuracy, 
versatility, mobility and trouble-free performance, this 
safety margin ensures speedy and confident operation. 


THE NAME THAT CARRIES WEIGHT 





Designed, manufactured and marketed by :- 


STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St.,C.2 * Newcastle: Worswick Chambers, Worswick St., ! 
259 London: 1/43 Sloane St., S.\W.1 * Manchester: 153 Oxford Road, !3 * Birmingham: 9% Thorp S&., 5 
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Power for the peoples 


For the multitude of peoples who have not previously 
enjoyed continuous light, heat and ample power, National, 
the pioneers of dual-fuel and gas engines, bring the promise 
of widespread development wherever natural gas is or can be 
made available. 

Specifications can be prepared for power stations using 
natural gas, dual-fuel (gas and diesel oil), diesel fuel oil 
or heavy oil, and a wide range of engines developing 
56-2000 b.h.p. is available on good delivery terms. 








National also manufacture Free Piston Gasifyers under 
licence from Alan Muntz and Co. Ltd., Pescara and 
S.E.P. Gasifyers, with a suitable Gas Turbine, provide 
power in single and multiple units from 1,000 h.p. to 20,000 
h.p. for electrical generating sets, marine propulsion, 
locomotive traction and compressor and pumping sets. 
Please ask for leafiet No. 1801. 


THE NATIONAL GAS AND OIL ENGINE CO., LTD., ASHTON-UNDER-LYNE, LANCASHIRE 
A Member of the BRUSH Group 
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sweetly the sugar flows 


on this 42” Spencer troughed belt 


conveyor carrying raw sugar to store 





at rates up to 500 tons per hour. 

Below is the sugar being taken from 
the head of the conveyor and dis- 
tributed throughout the bulk store by 
means of a high speed adjustable 
thrower. This is part of a large 
installation of Spencer cost saving 
machinery recently installed at one of 
the most up-to-date sugar refineries. 


Our wide experience is at your disposal. 


Photographs by permission of Messrs. Tate & Lyle Ltd. 
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HANDLING PLANT 











SPENCER (MELKSHAM) LIMITED 
MELKSHAM - WILTSHIRE 


Branch Offices: ra 


INGERSOLL HOUSE, 9 KINGSWAY, W.C.2 
Tel.: Covent Garden 1800 


34 CASTLE STREET, LIVERPOOL 2. 
Tel.: Liverpool Central 3738 
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with a 


EEDICUT 


Our customer produces Iron Pipe fittings. Normal tap 
life when machine tapping was only 40/50 components. 
A Technical Representative from Speedicut Works studied 
the problem and made recommendations on design and 
treatment which increased tap life on this operation to 
over 1,500 components. 


This is a typical example of how Speedicut know-how 
solves machining problems. 


QA SPEEDICUT WORKS * CARLISLE ST EAST * SHEFFIELD 













Feb. 21, 1958 THE ENGINEER 53 





me ae 


saps here 
| S 
S 

} 








a2) ee ag 
i ak oMee ee 
[> BA 
— 








} 
i 
‘ 
i 


FABRICATION SERVICE 


We specialise in fabricating horizontal or 
vertical air receivers to customers’ specifications, 
and pride ourselves on the attention paid 


oe 


i 
5 
to constructional details which ensure trouble- 
i free service for the finished product. 
| The vertical air receiver illustrated above was 
designed for a working pressure of 
cre ileal 150-lbs. per sq. in. 
P| J 
, 4 one an :, 
= ay \ 
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W. G. ALLEN & SONS (TIPTON) LTD : P.O. BOX 4 + TIPTON -: STAFFS 
Tel: Tipton 1266 
Typical examples of Allen’s Fabrication Service: Low Pressure Welded Piping for Exhaust Steam, Gases, Water, etc. Pipes | [e)" 


and Ducts for Super Power Station Boiler Plant; Hoppers; Casings; Tanks; Flat Platework; Manipulated Platework of all kinds; 
Bed Plates and Frames for Machines, etc. 
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THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS. 
Etc. 


The 
HORNE 
ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 


Railway Switches @auu, 
and Crossings 
Turntables’ Water 
Cranes * Tanks 
Pipes’ Bridges 
and Roofs 





whee 


+ 


i 13 


u 
be 
9 
“ 


COMPANY * LIMITED 
NEWPORT - Mon. 


Avoey 6407/8 London Offices: 
sum 38 Victoria Street, S.W.1 


BRITISH SPRINGS 
AND WASHERS 


WILLIAM 
FINUCANE 


(Springs and 
Pressings) 








ELGAR 3757/8/9 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 
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VOLTAGE STABILIZERS 


By F. A. Benson, M. Eng., A.I.M.E.E., M.I.R.E., University of Sheffield 
Price 12/6 
This monograph describes the various devices employing saturated elements, glow-discharge tube 
circuits and thermionic valve arrangements for voltage stabilization. A comprehensive biblio- 


graphy is included. 
Order your copy through your bookseller or direct from: 


ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 











Waste Heat Recovery Mlant 


Specialists in the design and construction of Steam-Raising 
Plant, utilising waste gases, in the Gas, Chemical and Ceramic 
Industries; also the Iron and Steel Industries. Heat-Recovery 
from internal combustion engines and similar prime movers in 
Land and Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
28, EASTON STREET, LONDON, W.C.1, TEL: TERminus 7466 











RIVLINK for ait VEE pRives 


The SUPER BELT 








Made in RUBBER FABRIC 
Least Stretch —Longest Life 
Each Link a Complete Unit 


Detachable and Adjustable 
RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 
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MANUFACTURERS OF 
BAR AND BILLET SHEARS 
OPEN FRONTED PRESSES 


6 
EST. 1902 
ENVILLE ST. STOURBRIDGE 
Telephone : 4211 
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The “ Monochromed”’ bore of a tube 
used in ice-cream making machinery 


MONOCHROME HARD-CHROME PLATING 


we undertake the PLATING OF ALL METALS (including 
aluminium and its alloys). Components up to 2 tons or 
18ft. length accommodated. 


our speciality—HONEYCHROME patented 
OIL-RETAINING HARD-CHROME SURFACE PLATING 


our capacity includes— 

DEEP-HOLE BORING up to / 4ft. length. 

HONING up to 30ft. length. 

GRINDING (including roil grinding | 5ft. length, 50in. dia.). 


















MONOCHROME is the name given to our specialised process whereby the hardest 
and most highly corrosion resistant metal-chromium is directly applied to prescribed 
surfaces of components in all metals, including aluminium and its alloys (magnesium 
being the only exception). Monochrome plating has been applied with considerable 
advantage to parts of pumping equipment and marine machinery among countless other 
industrial applications where corresion or frictional wear must be combated. 





HONEYCHROME is the name given to a Monochrome patented process for 
prolonging the life of semi-dry bearings or similar parts subject to oil-starved operation. 
Components such as cylinder bores are provided with hard-chrome corrosion and 
erosion resistant surfaces uniformly patterned with a series of oil-retaining depressions 
of pre-determined size, pitch and depth. 

We shall be pleased to advise you regarding any hard-chrome, silver or copper plating 
requirements, and our grinding, honing and deep-hole boring capacity is at your service. 














ae § iVOCHROME Capen rates ant eptaning whedte 
> PLATING textile machinery parts “‘ Menochromed” for A “* Menochromed"’ piston used 
LN greatly increased life. in hydraulic equipment. 





THE ROTARY VALVE 


OR FEEDERS FOR 
CYCLONES AND BINS 


6-BLADED ROTOR 
FOR PERFECT SEAL 


by * 20. ed es 
2 2010S on oes 0 os 
BF 00,96 260,508 &. 520? : 
WK BALL 
BEARING 
MOUNTED 
ROTOR 
OiL SEALED 


ELECTRIC 
MOTOR 





Royal Doulton POROUS CERAMICS are widely employed for 
Aeration and Diffusion in almost every industry. The growing saan aa 
range of applications includes:— . 


Oxidation or carbonation in fermentation processes, for brewing and 
in the soft drinks industry. \ 


CHAIN DRIVE 


* 
@ Mineral Flotation processes. @ Gas absorption. REDUCES DUST LOSSES 
@ Removal of dissolved gases by scrubbing. CAPACITIES UP TO 
@ Liquid agitation. @ Atomization of liquids. 10 TONS PER HOUR 
@ Fluidization of powders at normal and elevated temperatures, €.g. to & f a v C A L L @) W 
assist bin-discharge, for conveyance and in catalytic processes. ELIMINATES ENCINEGRS) LIMITED 
Bie@cmiive# Ri@aBy TRAIN estarve 
Write for Catalogue No. 10 to:— FIRE RISK Livempor ENCLAND 
DOULTON INDUSTRIAL TRADE SUPPLIED 
PORCELAINS LIMITED WRITE FOR LEAFLET 





Royal Doulton Potteries, Dept BD., Wilnecote, Tamworth, Staffs. Telephone : Simonswood 2461-2 
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stitch 


time 


The best way to fight conosion is quickly—before it develops into 
something more serious. A stitch in time will save nine because 
extensive repairs may necessitate a complete shut-down. But it 
must be the right stitch. Anti-corrosion work can best be carried 
out by technicians who spend their whole time dealing with every 
sort and size of corrosive attack. 

You can find them in the Industrial Division of Semtex—ready 
at any time to give you the benefit of their experience, and help you 
to deal with trouble in the most efficient way, at the most economic 
cost. 


For sure defence against corrosive attack call in 


SEMTEX 


INDUSTRIAL DIVISION 


Specialists in anti-corrosion treatments, and 
industrial floors for every purpose. 


> CONSTRUCTIONS & 
CEMMICALLY RESISTANT CRMEWTS 
sv 


SEMTEX LTD 


ery 


SEMTEX LIMITED - industrial Division ~- Dept. E1+50 Blackfriars Road + Salford 3+ Lancashire~ Tel: Deansgate 2128 
rea/ile 
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= 
Oil Heaters 


From the earliest days of Electric Heating, Heatrae Ltd. have col- 
laborated with industry in meeting the growing demand for Electrically 
Heated Apparatus over a wide field of application. 











LY Cclek We Kc 


Here is illustrated a typical type of heater designed to meet particular 
conditions. 


it shows a 60kW Oil Heater; working pressure 50 p.s.i. It is fitted with 
a float switch which cuts off the electric supply should the oil level fall 
below safety limit. 


All heat units are removable core type and can be replaced, if necessary, 
without interruption of service. 


These heaters are made in a wide range of sizes and pressures, suitable 
for water, oil, Dowtherm, etc. 

A wide range of oil heaters is also available, where stearn and or high- 
pressure hot water is used as the heating medium. 


* Heatrae invite you to make use of their wealth of experience. Send details of 
your particular requirement. Their team of experts will endeavour to devise a 
satisfactory solution at the lowest possible cost. 


Established in 1920 


HEATRAE LIMITED * NORWICH 


Pioneers in All-British Electrical & Steam Heaters for Industry 


Manufacturers of: Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, 
Airing Cupboard Heoters, Electric Fires, Food Trolleys, Warming Plates, Air Heaters, etc. 
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SAFEGUARD with a 
Ress HCP AEORVRD 


on your POWER PRESS 




















The Lifeguard is an Air Control Valve which has been Som 
specially designed for Power Presses actuated by Air "sae. - 
Operated Clutch and Brake Units. It is fitted with a MTN - 
“Sensing” unit which ensures that the valve “ Fails to ou qi! 

aod! 


Safety” when any component part of the valve does not 


operate normally. 





Wire Locked-Sealed to maintain a check for Safety. 
High Speed operation — up to 600 cycles a minute. ee 


Simple Installation. Precision Built. Poppet Construction. 


For complete details please write for Bulletin 306. 















SMITH OWEN ENGINEERING CORPORATION LTD 
LONDON, 5.W.1 WORKS: DARLASTON, South Staffs, & BELFAST 





WELLMAN 
WILTON ROAD 





THE 
PARNELL HOUSE, 
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P&W.MACLELLAN!™| pepagazr 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL gare WAGONS IN eee VARIATIONS 
-iiclabieiekstni 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS of 
FORGINGS AND DROP STAMPINGS 


RAILWAY AND GENERAL ENGINEERING temperature 


and 
humidity 


Telephone: Telegrams: 
IBROX 1135 (4 lines) “MACLELLAN GLASGOW” | —... 


-_— 
ow 
- 


a 


Tak j ng th | ng S 2a sy and stability under varying conditions 
eco 


of temperature and humidity as well 


tia 


ee 
— 
~~ 


et “ PERMALI ensures a 
td 





high degree of rigidity 





Metalrax Gravity Roller 


Conveyors ensure that the : P : 
work rune smoothly, effort- as good insulating properties. The 
lessly. They take a load off : 
your mind—as well as off accuracy and calibration of the instru- 
the strength of your staff 


ments could not be maintained 
without it and this is the reason why 


Permali was chosen, and has proved 


extremely satisfactory.”— thus the 





Teddington Industrial Equipment Ltd. on 





the use of Permali for the bases of their 


Type HS Humidistat (here illustrated) and 


RO LLER co N Vv EYO RS Type JV Excess Temperature Cut Out. 
do the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS q : d 
is very soon repaid in time gained and labour saved. The wide F5ZON esion an 
use of these better-made conveyors by important organisations PERMALI ¥ LIMITED b § : 
everywhere is proof of efficiency. Send for current list which fa r icating 


gives full details of sizes and prices, straight sections, standard 5 ° 
bends and adjustable stands. ervice 


JAMES OSCARD & CO. 


Dpt. E. 139, WHITTON RD., TWICKENHAM. Tel. POPesgrove 5281 


complete 





GLOUCESTER * ENGLAND -: TELEPHONE 2494] 
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VWAY@SLE’ evaporatING AND DISTILLING PLANTS 


Weir Evaporating and Distilling Plants have transformed living conditions in many parts of the world 

by providing ample supplies of pure fresh water from sea water. Many communities in what were 
practically desert areas, are, as a result, able to enjoy greatly improved standards of living, and to 

take part in the world’s industrial activities. 

We have more than half-a-century’s experience in the design and manufacture of sea-water 
evaporating and distilling plants for land and marine use to provide fresh water for boiler feeding 

and domestic supplies, and we welcome consultation on any specific requirements. i a 


fwelrl 


Products include : 
FEED PUMPS 
FEED HEATERS 
DE-AERATORS 
FEED REGULATORS a CATHCART : GLASGOW 


ETC. 





Makers of Condensing Plant and Boiler Feed Auxiliaries for all land and marine duties 
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You never know who 
you'll meet. 


. or what new subjects will be covered in the pages of 
THE MOND MAGAZINE. Its articles and features, illustrated in colour, 
deal with a variety of topics related to the many products of the 
Mond Nickel Company and its associates. Issue Number Four is 


now available. Are you on the regular mailing list? . 


CONTENTS OF THIS ISSUE INCLUDE: 
Platinum Cathodes Extend Valve Life 
Nickel Alloys in Fork Lift Trucks 
How Cobalt reveals Art Forgeries 
Prospecting Minerals 


How Chromium-Nickel Alloys 
help the Brewer 


THE MOND MAGAZINE will be sent 
regularly on publication to all who are interested. 


Send us your name and address 


®» 


THE MOND WICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON S.W.1 
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Bae =e, >a a @ For more than fifty years Paterson have been solvinga | utmost economy. With these ends never out of sight, Paterson 
Onna multitude of water treatment problems, some for municipal have produced plant to treat water for use in as many ways as 
could conceivably be needed. Softening, filtering, clarifying, 


undertakings, others for industry, many for organizations 
purifying — Paterson plant does all this, and much more. 


abroad. Not all these have been straightforward, and only a 
few have resembled others. But they all had in common a That’s why, whatever the shape or size of your water treatment 


demand for a solution that combined absolute efficiency with problem, it’s certain... 








VP RORSER SE 


THE ENGINEER 


No. 5326 FEBRUARY 21, 1958 VOL. 205 





TRAINING FOR SKILL 


Industry looked forward with lively interest to the 
publication of the report of the Carr Committee on 
“Training for Skill,” issued last Wednesday. That 
committee was a sub-committee of the National Joint 
Advisory Council, and there were represented on it the 
British Employers’ Confederation, the General Council 
of the Trades Union Congress, and the boards of 
nationalised industries. It was appointed nearly two 
years ago. But now that the report has appeared we fear 
that those in the engineering industry interested in its 
subject will be deeply disappointed. For nearly all that 
it has to say is platitudinous, and has been for long under 
discussion within industry. The committee has very 
few new suggestions to make or new ideas to put forward. 
It should, perhaps, be stressed that in writing these words 
we have in mind primarily the engineering industries, 
about whose thinking upon the subject we are well 
informed. It may well be that to other industries the 
report may prove as stimulating as its compilers hope. 
But we confess to doubting it. For the truth may well be 
that any committee representing more or less equally 
employers and trades unions will be inhibited thereby 
from making any really trenchant recommendations. Yet, 
in fact, there are various criticisms of methods of training 
skilled men which can be made and which can form the 
basis of really interesting and constructive thinking. For 
all who prefer thinking of that kind we recommend a 
perusal of the articles by Professor Lady Williams which 
were printed in our issues of January 31 and February 7 
this year under the title of “Training of Craftsmen”; and 
even more particularly a reading of her recently published 
book “ Recruitment to Skilled Trades.”* For as an 
individual of independent mind Lady Williams suffers 
no inhibitions. The committee, in effect, points out little 
more than everybody already appreciates, that the well- 
known “ bulge ”’ in the numbers of boys and girls leaving 
school in the next few years makes it necessary to provide 
extended facilities for their education, that existing 
facilities for apprenticeship training are inadequate, and 
that ‘ something should be done about it.” By contrast, 
Lady Williams discusses in detail and with penetration 
what are the difficulties of doing anything, what means 
there are of doing it, what changes in training methods 
would be beneficial and what defects there are in existing 
systems. She is free, as the committee was not, to criticise 
employers on one page and trades unions on another. 
The result is a document which actively stimulates the 
thoughts of any reader, whether or not he agrees with 
what she has to say. By contrast, the report of the com- 
mittee tends to induce somnolence. 

But we are far from wishing to give the impression that 
the report of the committee is wholly not worth reading. 
It is, after all, a unanimous report and it therefore indicates 





* Routledge and Kegan Paul, Ltd., 68-74, Carter Lane, London, E.C.4. Price 23s. 


how far it was possible for employers and unions to reach 
agreement. In this light, recommendations that “ there 
should be more flexibility in the maximum age of entry 
into apprenticeship,” that young people who leave school 
late should be allowed to enter apprenticeship at a later 
age, and serve for a shorter time and that a wrong initial 
choice of trade should not debar a youngster from a 
transfer to another at a later age are all significant. So is 
the suggestion that “individuals should be equipped to 
meet technical change by training for a wider range of 
skill than has been customary.” Again, it is suggested 
“* it may be desirable to reduce the length of some appren- 
ticeships.” Another recommendation reads: ‘ The 
passing of a test should not be made a condition for the 
completion of apprenticeship, but the use of a test which 
confers an additional qualification...has proved of 
value.” There is nothing at all new about such suggestions 
except that the two sides of the committee were able to 
agree upon them. It is the agreements rather than the 
suggestions that are significant. 

The report leaves it to industry to decide how the 
necessary training facilities are to be provided merely 
referring to, rather than discussing, such factors as group 
apprenticeship schemes, joint training centres, pre- 
apprenticeship courses and “ block release” for further 
education. There, at least within the engineering industry, 
there is plenty of activity. For it has become obvious to 
the larger firms—and some not so large—upon which the 
industry has been wont to rely for apprentice training 
that they alone cannot support the whole load of training 
a number of youngsters which may well increase by some 
50 per cent over the next few years. But the absence from 
the report of anything more than a rather cursory descrip- 
tion of these possibilities removes from it much matter 
that might be of interest. In fact, we think Lady Williams’ 
individual approach decidedly more valuable than the 
collective approach of the committee. She, at least, sets 
the reader to think—and sometimes furiously to think. 


DEFENCE WHITE PAPER, 1958 


The Government’s defence proposals for the coming 
year are in the nature of a report on the progress made 
in implementing the new defence policy outlined a year 
ago, prefaced by a summary of its views on the present 
international situation. There is no indication of any 
change in policy, but we are now left in no doubt about 
the Government’s decision on two major points which 
have formed the subject of much discussion in Parliament 
and the press during the past year. After pointing out 
that the West relies for its defence primarily upon the 
deterrent effect of its large stockpile of nuclear weapons 
and its capacity to deliver them, the White Paper empha- 
sises that these weapons would definitely be used in the 
event of Russia launching a major attack even with 
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conventional forces only. The role of the Royal Navy in 
global war has also been clarified. No longer is its role 
“uncertain.”” No longer is it just possible that circum- 
stances may require the Navy to assist in defending the 
Atlantic lifeline. It has now to make an effective contri- 
bution to the combined naval forces of the Western 
Alliance which, it is emphasised, will mainly be in an 


anti-submarine role. We have, in fact, regained some of. 


the 1940 spirit, recognising—as we did up to a year ago— 
that all is not completely lost when the bombing begins and 
that the Allied Navies would still have to deal with the 
thirty-two cruisers, 150 destroyers and 500 submarines of 
the Soviet Navy. Sadly, clarification of the Navy’s role 
is linked with the closing of certain historic dockyards. 

Despite a total increase of £100 million in civilian 
wages and prices and in Service pay and allowances and 
other new commitments, Mr. Sandys has kept his esti- 
mates down to £1418 million. This is £44,000,000 less 
than the combined total of last year’s original and supple- 
mentary estimates and he hopes that future increases of a 
similar kind will be absorbed by the rundown of the Armed 
Forces now in progress. But the Minister is perhaps 
over-optimistic in thinking that the cost of providing the 
deterrent and the measures to safeguard it will not greatly 
increase over the next few years. We have his word 
for it that we now have a substantial strategic bomber 
force equipped with kiloton bombs. It has yet, however, 
to be supplied with megaton and “ stand-off’’ bombs ; 
nor can we develop our own ballistic rockets without a 
great expenditure of money. The question indeed 
arises whether co-operation with the United States is 
economically and effectively achieved by trying to 
develop a rocket with a range of from 2000 to 3000 miles, 
thus duplicating the American effort over the past five 


years. Should we not first provide the Services with the 
modern ships, weapons and equipment they so urgently 


need ? The Navy, for example, urgently needs atomic 
depth charges and nuclear powered anti-submarine 
submarines. In any event there seems little purpose in 
accepting in the meanwhile intermediate range ballistic 
rockets from America which will not reach the main 
industrial area of Russia when launched from the United 
Kingdom. The Americans are producing a naval missile 
of this kind which will be operational—for launching from 
surface ships and large nuclear-powered submarines—by 
1960 and we have yet to be persuaded that Britain should 
not convert her older, large ships for launching these 
missiles. In this connection the White Paper makes it 
clear that we are only keeping a sufficient number of 
Reserve Fleet ships to maintain the active fleet at full 
strength. 

In other respects the Government’s defence proposals 
give little ground for criticism. “Vulcans” and ‘‘Victors” 
are gradually replacing the “Valiants,” and Fighter Com- 
mand is still recognised as essential for the defence of the 
deterrent. The new ballistic rocket is being developed 
for launching from underground and measures are being 
taken to increase the state of readiness of Bomber Com- 
mand. R.A.F. Transport Command—at present equipped 
with “Hastings” and “Comets” for long distance lifts—is 
to have twenty “Britannias”’ to increase its capacity for 
transporting the Central Reserve. The Atlantic and 
Mediterranean area isto be provided with two carriers, two 
cruisers and a number of destroyers and frigates, mainly 
for anti-submarine duties. The Eastern Fleet, based on 
Singapore, will have an all-purpose carrier, one cruiser and 
a number of destroyers and frigates. There is also to 
be a converted carrier equipped to accommodate a 
Marine Commando and capable of operating helicopters 
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either for troop carrying or for anti-submarine duties. 
The pay of all regular other ranks is being increased by 
14s., 17s 6d., or 21s., a week depending on their length 
of engagement—officers are to have a proportionate 
increase—and the Government sees no reason to amend 
its forecast that National Service will end by December, 
1962. 


RIDING ON AIR 


Much has been published recently on the technique of 
air suspension for road vehicles. Air suspension is, of 
course, by no means new. Ten years ago air springs were 
standard on some of the more respected British motor- 
cycles; these employed telescopic sliding-seal units 
which, regrettably, were discontinued before Ford evolved 
the MacPherson suspension. But the result, that this 
country is far behind the United States and Germany in 
the application of fluid media to vehicle suspension, could 
conceivably be turned to advantage. Yet we rather 
wonder whether the way to utilise air springing advocated 
last week by Mr. J. H. Sainsbury, in a paper to the 
Automobile Division of the Institution of Mechanical 
Engineers, is likely to prove the best. 

With the exception of the Lagonda and the Ford 
“Popular,” the current British passenger cars do not 
particularly commend themselves for air suspension 
because their springs locate the wheels in the horizontal 
plane as well as the vertical direction ; the simple and 
attractive installation of single-convolution bellows that 
we illustrate on page 290 could not, therefore, be applied 
to them without a major redesign. Nor—we think Mr. 
Sainsbury would agree with us—is that simple installation 
itself so satisfactory as to be beyond criticism ; it is 
rendered somewhat repugnant by the combination of a 
Panhard rod with torque tube drive, and the unsprung 
weight would turn out, we think, to be little less than in a 
transverse leaf-spring geometry. The fluid spring justifies 
itself more thoroughly when it is applied to independent 
suspensions which vary the wheel attitude with the pre- 
vailing acceleration, since it can eliminate any unwanted 
variation in the static condition. The extent of the 
resulting simplification can be inferred from a study of 
the Lotus “ Elite,” which changes both camber and toe-in 
at the rear with centre of gravity travel. If, therefore, the 
motor manufacturers move from beam axles and wishbone 
geometries to all-independent fluid suspensions, there will 
prove to have been excuse for their years of dalliance with 
Hotchkiss drive on the grounds that a constant-level spring 
is a prerequisite for independent suspension. 

Once it is accepted that a vehicle is to be designed from 
the beginning to include a pneumatic auxiliary system, 
major operating advantages may well accrue. A positive- 
displacement compressor, if run at twice engine speed, 
might be arranged to improve the balance of a piston 
engine. It may well be able to start the engine, thus avoid- 
ing the expense of a nickel-iron battery or the rapid de- 
terioration of a lead-acid battery. An air motor would be 
an easily controlled drive for an engine cooling fan, while 
the exhaust of the motor would provide intense cooling 
for those parts of an air-cooled cylinder head demanding 
it ; a suitably designed liquid-cooled installation could 
be expected to benefit at least to some extent. It would 
be possible by the use of airjets, as in aircraft practice, to 
keep, not wipe, water off the windscreen, and the problems 
of fuel feed that plague front-engined cars could be 
eliminated by pressurising the fuel tank. In addition, 
and perhaps most attractive of all, a fluid suspension 
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offers the opportunity of controlling the undisturbed 
wheel attitude, the suspension frequency, and even, 
using “ pendulum” valves, the roll stiffness ; with a 
geometry such as the swing axle, the designer can envisage 
a car on which the handling characteristics can be selected 
for cruising on a motorway at 100 m.p.h. or hurrying 
over difficult roads at 50 m.p.h. 


SAFETY IN STEEL 


To supply propaganda for industrial safety and the 
prevention of accidents is one of the more difficult things 
to do. For it amounts to preaching over and over again 
exactly the same lesson. Only too easily it can come 
down to preaching the subject ad nauseam! Yet that 
risk must be taken. For there is plenty of evidence that 
preaching of the right kind does lead to reductions in the 
number of accidents. We rather doubt whether there is 
any direct human effect, that is we doubt whether anyone 
is made appreciably and personally less accident-prone 
by propaganda. It is difficult to reach any certainty upon 
that point. But what propaganda can certainly do is to 
make people aware of the kinds of things that can be 
done to make accidents less likely ; or if they do occur, 
less severe. Men accept risks quite lightly and without 
really assessing chances. What one can do is to make it 
unnecessary or, preferably, impossible, to expose them- 
selves to such chances. 

It is the purpose of a new publication entitled “ Safety ” 
to carry on this kind of propaganda. It is to be widely cir- 
culated in the iron and steel industry, it is to be published 
by the Accident Prevention Committee of the British 
Iron and Steel Federation, and it will appear about three 
times a year. Very probably it is the first time that any 
industry, as a co-operative effort, has done such a thing 
and the Federation is to be congratulated upon it. Perusal 
of the first issue, which lies before us as we write, indicates 
strongly the advantage of a whole industry producing 
such a publication. First, of course, the funds are 
available to make each issue an attractively-produced 
affair. Colour printing, for example, has been freely 
used. The issue “looks” interesting. Secondly, with 
a whole widespread industry to draw upon there is no 
lack of ideas to publicize. And thirdly, a thing done 
very well in the issue, the performances of different 
regions can be compared. This must certainly lead to 
the asking of questions. For example, the frequency 
rate for accidents in the Scottish area for the year ended 
June 1957 was 3-71 as compared with | -28 for the Lincoln- 
shire area. The contrast by no means necessarily indicates 
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that in Scotland they are less accident conscious than in 
Lincolnshire. There are all kinds of factors that can in- 
fluence the figures. But can there be any doubt that all 
concerned in Scotland will want an explanation ? Again 
why do statistics reveal that the very large and very 
small works are safer than those of intermediate size ? 
Managers, safety officers, foremen and workers will all 
be eager to find out. Very wisely the new magazine 
is intended to cover not only accident prevention but 
health as well. How close an interlinkage there is between 
the two subjects may be uncertain. But few will doubt 
that it exists. 


NEW SCHOLARSHIPS IN ENGINEERING 


Many years ago—long before opportunities for all 
were created in the educational system of this country— 
various organisations and firms realised that many 
promising boys were denied the education they deserved 
solely because their parents were too poor to provide it for 
them. Scholarships were thus created to make further 
education possible. It is one of the paradoxes of what are 
supposed to be egalitarian days in education that scholar- 
ships are now beginning to be created to ensure that the 
children of men who are relatively well-off can aspire to 
the kind of education that their proven intellectual ability 
ought to accord them, but which a kind of means test 
applied to their parents may deny them. Where Govern- 
ment will not act industry is stepping in. Not long ago we 
referred to a scholarship scheme devised by the Institution 
of Civil Engineers, the Association of Consulting 
Engineers and the Federation of Civil Engineering Con- 
tractors, especially intended to help students ineligible 
for local authority grants, because their parents’ incomes 
were too high, to enter universities. Now, in a note on 
page 297, we record that The English Electric Com- 
pany, Ltd., is starting a scholarship scheme. Up to twenty 
such scholarships will be granted each year and the 
scholarships will be free of any restrictions resulting from 
the level of the parent’s income or from any financial 
resources the scholar may have. Industry, in fact, is 
showing itself more sensible and more egalitarian than 
Governments. An interesting point about these particular 
scholarships is that they cover, besides university residence, 
industrial training and a salaried appointment within the 
English Electric Group of Companies. They are intended, 
in fact, to carry a young man right through his tech- 
nological training from the time he leaves school to the 
time when he qualifies for corporate membership of a 
professional institution. 





* Factory INSPECTORS’ REPORT ”” 


“The half-yearly joint report of the inspectors of factories was 
issued last week. It bears date December 7, 1857. After noticing 
the unusual depression in all branches of manufacture during the 
preceding three months, and the difficulty of obtaining reliable infor- 
mation on account of so many mills being closed, the report says 
that several serious and some fatal accidents from unfenced machinery 
have occurred during the half-year. The total number of accidents, 
whether arising from machinery or not, reported during the six months, 
is 1,996, of which 16 caused death, and 342 necessitated amputation 
of limbs. The number of informations laid was 283, of convictions 
obtained 171, in the great majority of cases the penalty imposed 
being twenty shillings. In the three districts, not including Scotland, a 
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considerable proportion of the convictions have been cases of mill- 
owners employing children, young persons and women, for a longer 
time daily than the limits of the hours of work for such persons fixed 
by the factory acts, an encroachment which, in the opinion of the 
inspectors, must always be willful.”’ 


“ THe ELECTRIC TELEGRAPH IN INDIA” 


* A new line of electric telegraph has been put up between Calcutta 
and Madras. Formerly the telegraphic communication between these 
places was effected via Bombay. The line, which is about 900 miles 
in length, was sanctioned by the court of directors subsequently to 
the news of the outbreak reaching this country, and on the Ist of 
January a flying line had been completed and used.” 











271 








THE ENGINEER 


Cold Rolling Mill for Very Thin Strip 


This article describes the methods which have been devised to enable an ordinary 

two-high rolling mill used in conjunction with a simple insert mill to roll nickel 

iron tapes up to lin wide to thicknesses of the order of 0-OOOlin. Several 

possible methods are described and some details are given of the necessary spooling 

and tensioning equipment. The capabilities and some of the limitations of the mill 

are discussed and information on its maintenance is given. The patent rights and 
availability of the mill are stated. 


ORK has been proceeding for several 
years at the Post Office Research 
Station with the object of improving the 
properties of thin nickel-iron soft magnetic 
strip. At the outset, experiments were 
carried out on commercially made material, 
but it later became evident that progress 
would not be made unless the strip was 
rolled from alloys prepared in the laboratory 
under closely controlled conditions. 

The rolling mill available was a standard 
two-high mill having 8in diameter by 8in 
straight face rolls capable of rolling at speeds 
in the range SOft to 150ft per minute. This 
mill proved capable of rolling a range of 
nickel-iron alloys to 0-008in fairly readily 
but would not roll them further without use 
of excessive bearing pressures and large 
numbers of passes. This resulted in consider- 
able bearing wear and strip thinner than 
0-002in could not be produced. As engineers 
were asking for strip with good properties 
down to 0-00025in or less, it was decided 
to seek means to enable the mill to meet 
these requirements. 

As is well known to those engaged in the 
rolling of metals, the smaller the diameter 
of the work rolls, the lower is the working 
pressure required to reach a given thickness 
in a given material. The problem therefore 
resolved itself into finding a method of 
driving a pair of small diameter work rolls 
with the existing equipment. Several systems 
were tried and those which were successful 
are the subjects of Patent No. 775096. 


EXISTING METHODS 


Present industrial practice follows two 
main paths: 

1. The cluster mill where small work rolls 
are each supported by two larger rolls, each 
of which is backed by two still larger rolls. 
The complete assembly with three layers of 
rolls each side of the work is housed against 
heavy roller bearings in a carefully aged and 
extremely accurately machined casting. The 
rolls run immersed in oil at a controlled 
temperature and it has been found advan- 
tageous to control also the temperature of the 
building housing the mill. At its best this 
mill is capable of excellent results and is said 
to have rolled nickel-iron alloys to 0-00009in. 
It is of course a high price precision machine 
and, with its tensioning gear and thickness 
monitors, very bulky. 

2. The three- or four-high mill in which 
one or two small diameter work rolls are 
supported by larger diameter backing rolls. 
The small rolls may be driven directly or by 
frictional engagement with the backing rolls. 

The kind of mill requiring least modifica- 
tion to the existing equipment was the second 
of these two in which an inserted mill of two 
small rolls is driven by friction from the 
backing rolls and development along these 
lines proceeded. 


DEVELOPMENT OF MILL 


Known practice involves the use of two 
auxiliary rolls mounted one above the other 
in the plane containing the axes of the backing 
rolls. They are supported by end bearings 


which require careful adjustment to give 
complete support without introducing exces- 
sive frictional losses and which will permit 
easy threading of the tape. This system was 
tried with lin and gin work rolls and the 
following drawbacks were discovered: 

1. The end bearings restricted the width 
of tape that could be rolled to about I4in. 

2. As the small rolls necessarily have 
some lateral freedom of movement it is 
possible for them to run slightly crossed. 
This means that the centre of the tape can be 
rolled more than the edges, thus emerging 
““ mudguard ” shaped instead of flat. It is 
then liable to creasing and cracking on 
subsequent passes. 

3. Especially in the case of the fin rolls, 
the rolls tend to relieve the working pressure 
by bending out laterally in the centre. The 
strip then tends to roll thinner at the edges 
than in the middle and emerges with a wavy 
edge. Once again crinkling and cracking are 
likely to occur on subsequent passes. 

Both effects described in 2 and 3 above 
occur with or without tension and though the 
application of tension results in some 
improvement, poor emergent strip can still be 
produced with tensions up to the breaking 
load of the strip. However, the system 
showed enough promise to be worthy of 
further development. 


THE PRESENT PATTERN OF MILL 


Minimum requirements for the support of 
the work rolls were considered to be as 
follows: 

1. Each roll should be in stable equili- 
brium while under load and running. 

2. Each roll should be supported along 
three lines of support extending at least for 
the width of the strip being rolled. 

These conditions are achieved in the present 
pattern of mill. In this design the arrange- 
ment of the work rolls is such that the plane 
containing their axes is inclined to the plane 
containing the axes of the backing rolls. 
The line of contact between the work rolls is 
arranged to be as near the latter plane as 
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Fig. 1—Section through mill and insert 


possible. Means are provided for supporting 
each work roll along its entire length between 
its lines of contact with its backing roll and 
the other work roll. Fig. 1 shows a section 
through the mill making the general roll 
arrangement clear. The points of support 
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Fig. 2—Entry side of mill 


of the lower work roll are shown joined by 
straight lines which form an acute-angled 
triangle indicating that the roll is stably 
trapped. The shortest line of support is that 
provided by the strip being rolled and its 
length depends of course on the width of 
strip being rolled. 

The mill is made up as a removable 
adaptor which is inserted in the standard mill 
as required. Three sizes of adaptor and 
work roll are used. Back and front views of 
the mill are shown in Figs. 2 and 3. One 
adaptor carrying a pair of 15/16in rolls and 
three pairs of rolls indicating the range of roll 





Fig. 3—Delivery side of mill 








Feb. 21, 1958 


size used are shown in Fig. 4. It should be 
noted that as the mill is symmetrical about 
the work it can be run in either direction. 


ALTERNATIVE FORMS OF MILL 


Mill with Single Small Roll.—Provided that 
the drive to one of the backing rolls can be 
reversed, it is possible to insert a single small 
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Fig. 4—Large insert mill and three sizes of work roll 


work roll, supported along its entire length 
by a suitable bearing such that the small roll 
is Offset from, but parallel to, the plane 
containing the axes of the backing rolls. 

This mill can be made more rigid than the 
two-roll insert but does not give such big 
reductions per pass for a given loading. 
Owing to adaptation difficulties this mill 
could not be tried properly, but an idea of its 
capabilities was formed by passing the strip 
between the upper backing and work rolls of 
the present pattern of mill. The small 
number of tests made indicate that strip 
rolled on the mill with the single small roll 
may have a better appearance than that rolled 
on the four-high mill. 

Mill with Pumped Lubrication and Rocking 
Bearings.—Opinions have often been ex- 
pressed that the simple flat bronze plates used 
as work roll bearings in the present pattern of 
mill must necessarily wear rapidly, trap metal 
fragments and score the work rolls and be 
generally unsatisfactory. In actual practice 
this is not found to be so, but in order to meet 
these objections a mill was designed in which 
the bearings were profiled to fit around 
approximately one-third of the circumference 
of the work rolls. As the rolls could no 
longer move up or down a flat surface to find 
their own seating point it was necessary to 
mount the bearings in movable blocks to 
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make them self-aligning. Pipes to carry oil 
into the bearings and a pumped supply of 
oil were arranged. Three kinds of bearings 
were tried: 

(a) Porous bronze. These tended to col- 
lapse under rolling pressures and in any case 
the pores were soon closed by the rubbing of 
the rolls. They were not satisfactory. 

(b) Cast bronze with 
oil ducts that did not 
extend to the edges of 
the bearings. These 
were intended to be 
fed at high pressure to 
lift the rolls infinitesi- 
mally clear of the bear- 
ings and so reduce 
wear whilst providing 
adequate rolling lub- 
ricant. The available 
pumping equipment 
could provide only 50 
to 60 atmospheres 
pressure which was 
quite inadequate, so 
no conclusions could 
be reached about this 
system. 

(c) Cast bronze with 
oil ducts that extended 
to the edge of the bear- 
ings. These were fed 
at low pressures from 
the oil supply and 
flood-lubricated _ the 
rolls and work. This mill rolled as well 
as the present pattern but not, apparently, 
better. 

This kind of mill suffered from the defect 
that, having so many degrees of freedom, it 
tended to collapse when the backing rolls 
were opened appreciably but slight changes 
in design could no doubt obviate this 
disadvantage, which made it difficult to 
load with work. 


LUBRICATION 


It is generally known to those engaged iu 
rolling that the use of a suitable rolling 
lubricant on the strip and rolls permits a 
greater reduction per pass and usually im- 
parts a better finish to the strip. With the 
mill described lubrication is usually achieved 
by two pads (not shown in the illustrations) 
kept saturated with rolling oil which are held 
in contact with the backing rolls. These 
pads perform the dual function of keeping 
the rolls free from metal fragments and dust 
and providing an adequate film of lubricant 
which is continuously transferred to the work 
rolls and strip during use. Where it is felt 
that more oil is desirable a small removable 
reservoir of rolling oil is arranged to drip feed 
on to the top backing roll. 


STRIP TENSION 
One of the most important factors in 
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obtaining good quality strip is the provision 
at all stages of rolling of the correct feeding 
and spooling tensions. Experience has shown 
that the best conditions are established when 
the coiling tension is between half and three- 
quarters of the breaking load of the rolled 
strip and the feeding tension is carefully 
adjusted to be the same as the coiling tension. 
This empirical rule has been used mainly for 
the rolling of nickel-iron alloys but limited 
experience suggests that it may be equally 
applicable to other metals and alloys. It is 
essential that the tensioning gear should be 
capable of maintaining substantially constant 
tension from standstill to running speed and 
especially during the period of acceleration 
to running speed. Any snatch or loss of 
tension during this time will result either in 
broken work or in badly crinkled strip which 
is liable to spoil the good strip later spooled 
on top of it. The range of tensions available 
on the mill is from 200 Ib (for rolling lin wide 
tape to 0-006in or 0-004in) to 6 oz (for jin 
wide tape being rolled to 0-000lin) and three 
sets of tensioning gear have been found 
necessary to cover this range. 

The high range of tensions 50 Ib to 200 Ib is 
provided by two motors, one each side of 
the mill. The back and forward tensions 
are set by presetting the armature currents 
with the mill screwed down and at a standstill. 
When the mill is set in motion the motors are 
permitted to rotate, so feeding and coiling 
the strip. Means are provided for keeping 
the armature currents substantially constant 
during standstill, the acceleration period, 
and at full speed. The range 3 lb to 30Ib is 
covered by means of a slipping friction clutch 
device driven from the mill itself. In this 
case back tension is provided by passing the 
tape through a pair of felt pads which are 
pressed adjustably together. With this sys- 
tem the back and front tensions are carefully 
balanced before the rolls are closed. The 
low range of tensions 4 0z to 3 Jb is met by 
means of an eddy current device containing 
a rotating eleccromagnet of variable pole 
strength. This is driven by one of the motors 
normally providing the high range of tension. 
Once again the back tension is supplied by 
felt pads. 

None of these devices is wholly satisfactory 
but they work sufficiently well to enable the 
mill to roll a wide range of specimens of good 
quality strip. They have the merit that they 
can be made in the machine shop as and when 
required and freely developed and modified 
as necessary. No doubt there are commer- 
cially available sets of tensioning gear, as used 
in fine wire drawing for instance, which would 
be easily adaptable for use on mills of the kind 
described in this article. 


CAPABILITIES OF MILL 


Experience gained by rolling some hun- 
dreds of samples of nickel-iron alloys shows 
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that any mill using straight face rolls will 
readily roll these materials to a thickness of 
about one thousandth of the diameter of the 
work rolls provided the strip is not wider 
than twice the diameter of the work rolls. 
It is usually considered that greater reductions 
and strip more uniform across its width can 
be obtained by cambered rolls, but this has 
not been tried. When rolling nickel-iron 
alloys, lin rolls reduce easily to 0-0012in, 
jin rolls to 0-0005in and jin rolls to 
0-0003in, giving in each case a 50 per cent 
reduction in one pass on lin wide strip. 
Strip at fin wide has been rolled in small 
quantities to 0-0001in using jin work rolls. 

The strip is of uniform thickness across its 
width and typically 0-000Sin strip is still 
greater than 0-00045in to within in of 
its edges. The thickness may fall to 0-0003in 
at the extreme edge. One inch tape rolled 
to 0-00015in shows no variation measurable 
with certainty across its width though it may 
be 0-00012 at its extreme edge. 

The figures quoted do not necessarily 
represent the limits that can be reached with 
this type of mill but with extremely thin 
gauges external factors loom large. Hand- 
ling the strip must be reduced to a minimum 
to avoid risk of mechanical damage. The 
strip must be slit at the latest stage possible 
consistent with getting perfectly clean edges 
free from cracks or these will cause frequent 
breakage during later rolling. Intermediate 
annealing becomes difficult, because of weld- 
ing between the turns of acoil. Such welding 
that would not be noticed with material at 
0-001in thick, will tear strip at 0-0003in when 
the coil is unwound. It is best, therefore, 
to perform intermediate annealing by the 
continuous or strand method. Another 
cause of breakage is slackness in the backing 
roll drive couplings. Where such slackness 
is present, one of the backing rolls will start 
to turn before the other, resulting in skidding 
on or in the insert mill. When this occurs 
between a work roll and the work it is com- 
mon for the strip to break. The best quality 
universal couplings to transmit the drive to 
the rolls are necessary to overcome this 
trouble. 

The table (page 273) lists a range of mater- 
ials that have been successfully rolled on the 
mill. 

MAINTENANCE 

When used for normal rolling, i.e. 50 per 
cent reductions in the middle of the working 
range of any size of insert, wear is slight and 
many hours of running may be expected. If, 
however, any insert is used near its working 
limit for most of the time the rolls and bear- 
ings will eventually need changing. No 
reasonable estimate of life can be made owing 
to the peculiar circumstances in which the 
experimental mill has been used, namely, in 
the preparation of many samples of differing 
compositions and in small individual quan- 
tities. However, even fairly frequent changes 
would cause little inconvenience, as a roll and 
bearing change can be made in less than ten 
minutes. Also, since the rolls are simple 
cylinders and the bearings are flat plates, 
they are cheap, and plenty of spares can be 
held. Furthermore, as the work roll dia- 
meter is not critical (only parallelism is 
essential) they are still usable after many 
regrinds. The bearings can readily be de- 
signed to slip on and off steel pins and if the 
work rolls are arranged to run slightly off 
the centre line of the bearing it is possible to 
arrange for each bearing to have four 
positions of roll seating, two on the back and 
two on the front, so usefully extending 
bearing life. 

It is essential that the mill should be kept 
clear of dust, grit or fragments of metal and 
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it is good practice to wipe the moving parts 
and bearing surfaces between each run. 
Cloth pads soaked in rolling oil and kept 
pressed against the backing rolls will remove 
fragments of metal that may appear during 
the course of a run in addition to providing a 
supply of rolling lubricant. 


AVAILABILITY OF MILL 


The patent rights in the mill are vested in 
the National Research Development Cor- 
poration, which is handling the development 
and exploitation of the mill in two ways. 

First, a complete reversible mill incor- 
porating the principles described and equipped 
with very good tensioning gear covering a 
wide range of tensions has been built. It is 
hoped that most of the drawbacks associated 
with the Post Office mill will have been 
eliminated on this model. The mill will be 
demonstrated to any interested manufacturer 
or user of rolling mills and licences may be 
granted for its manufacture, use and sale. 
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Secondly, licences may also be granted to 
manufacturers or users who wish to adapt 
existing mills on the lines of the experimental 
set-up at the G.P.O., but whose requirements 
are such as to make the construction of a 
complete new mill with refined drive and 
tensioning mechanisms unnecessary. 

To date two commercial firms and one 
or two other Government Departments 
have modified mills to this system and all 
have achieved a measure of success at least 
equivalent to that of the Post Office Research 
Station. 

All inquiries about the mill should be 
directed to : National Research Development 
Corporation, 1, Tilney Street, London, W.1. 
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Stresses in a Cylindrical Pressure 
Vessel on a Cylindrical Support 


By RAYMOND HICKS, Ph.D., M.Sc.* 


Stresses are induced in a cylindrical pressure vessel by the constraint of a cylindri- 


cal support. 


General expressions are obtained here for the stresses arising in the 


structure under external loading and when experiencing an axial temperature 


gradient. 


The expressions are written in terms of a set of constants which are 


functions of the ratios of the thicknesses of the structural components, and 
further constants which can be evaluated readily when dealing with particular 
kinds of loading or temperature gradient. 


F there is a discontinuity in the meridional 

curvature of a surface of revolution, the 
effect of a symmetrical external loading is 
to induce, as well as the statically determinate 
membrane stresses, a system of bending 
and shear stresses originating at the junction 
of the two components of the structure 
formed by the discontinuity. The presence 
of these induced stresses can be explained 
as follows. Assume for the moment that 
the two components of the structure separated 
by the discontinuity are externally loaded 
and free to develop displacements and rota- 
tions around their edges ; at the same time, 
let end forces to balance the external loading 
be applied normally to the edges of the two 
components of the structure. Since the 
meridional slope of the surface of revolution 
is chosen to remain continuous at the point 
where the discontinuity in the curvature 
occurs, it can be shown by considering 
equilibrium in an axial direction that the 
meridional stresses in the two components 
of the structure are equal at the point of 
discontinuity. Also, by considering the 
equilibrium of an infinitesimal area of the 
surface of revolution, it can be shown that 
the hoop stresses in the two components 
of the structure are different at their con- 
necting point by virtue of the discontinuity 
in the meridional curvatures. This implies 
that the circumferential strain and radial 
displacements at the edge of the two un- 
constrained components of the structure 
are different and due entirely to the effect of 
Furthermore, since the 
meridional rates of change of the radial 
displacements are different at the discon- 
tinuity, the tangential end-rotations of the 
components are also different. It follows 
that bending and shear stresses are induced 
in the structure to maintain compatibility 
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of displacements and rotations at the junction 
of the two components of the structure 
formed by the discontinuity. 

Similarly, the effect of supporting a pressure 
vessel on a cylindrical skirt is to induce in 
the pressure vessel and skirt a system of 
bending and shear stresses due to the con- 
straining effect of the skirt. For example, 
if a pressure vessel were subjected to a nega- 
tive internal pressure and allowed to contract 
freely, the vessel would move radially in 
a horizontal plane relative to the skirt. 
However, compatibility of rotations and 
displacements between the vessel and skirt 
must be maintained so that there can be 
no relative movement of this kind. That 
is, the effect of the skirt is to produce local 
distortions which induce a system of bending 
and shear stresses in the structure at its 
point of support. 

As stated in a previous article,' analyses 
for symmetrically loaded shells of revolution 
have been obtained. The present article 
deals with a cylindrical pressure vessel 
having a hemispherical head for which the 
ratio of the vessel diameter to vessel thickness 
is sufficiently large to justify the use of 
Hetényi’s method of solution when evaluating 
the moments and shear forces induced in 
the structure. However, the solution can 
be applied to a vessel having a non-hemi- 
spherical head provided the meridional 
curvature of the head is not appreciably 
different from the circumferential curvature 
of the cylinder in the region where the induced 
stresses are concentrated. This follows 
directly from the work of Hetényi, who 
considered symmetrically loaded spherical 
and conical shells and found that in the region 
where the induced stresses are concentrated 
a spherical shell can be replaced by an equi- 
valent conical section. In practice it is 
found that this simplification is justified 
since the meridional length of the spherical 
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shell where the stresses are concentrated 
is small compared with its diameter. 

As a result of the above simplification, 
justified by Hetényi, it is reasonable to sup- 
pose that the solution for a spherical shell 
is applicable to any surface of revolution 
which can be replaced by a conical section 
in the region of the induced stress (see, 
for example, references 3 and 4). In the 
following analysis general expressions are 
obtained for the moments and shear forces 
induced in the structure by an arbitrary 
external load system or a variable axial 
temperature gradient. These expressions 
are written in terms of a set of constants 
which are functions of the thicknesses of 
the structural components and further con- 
stants which can be evaluated readily for 
any particular loading or temperature 
gradient. 

It is worth noting that the method of 
solution can be applied readily to multi- 
connected surfaces of revolution when more 
than three components are joined at the 
discontinuity. For example, a spherical 
pressure vessel constrained by a cylindrical 
skirt. The skirt is taken as made of two 
sections having different thicknesses, one 
section inside the vessel and the other 
directly underneath on the outside of the 
vessel, as in a reactor where the inner skirt 
carries a graphite core. 

From the particular problem considered 
here, it follows that for multiconnected 
surfaces of revolution the moments and 
shear forces induced in the components of 
the structure at their connecting point can 
be determined by the solution of two simulta- 
neous equations regardless of the number of 
components involved. 


GENERAL THEORY 


In Fig. 1 the dotted lines show the position 
of the structure before loading, while the 
full lines show the positions its loaded 
components would assume if allowed to 
deflect and rotate with no constraint. Let 


Nomenclature 
Suffix C—For cylinder. 
Suffix H—For cylinder head. 
Suffix S—For skirt. 

R—Radius of cylinder. 
. hs Thicknesses. 
6 .—Unconstrained rotations. 

6—Final rotation. 

A o A w Ay —Unconstrained radial displacements. 
A-—Final radial displacement. 

M’ 1» M’ M’ .—Suppressing moments. 

Om Oy Q’ .—Suppressing shear forces. 

My, Q_—Moment and shear force which jointly 
give the vessel a rotation 6 with no 
accompanying rotation. 

Moc: Moy: Mpg—Moments induced by My and Qy: 


hes hy 


8 8 


Qc Onn Mos —Shear forces induced by My and Oy: 
My, OQ ,—Moment and shear force which jointly 
give the vessel a displacement A with 
no accompanying rotation. 
Mag —Moments induced in the components of 
the structure by My and Qa: 
Onc Ox QO, g—Shear forces induced by Ma and Qn: 
M’ ,—Externally applied suppressing moment. 
Q’ ,—Externally applied suppressing shear force 
M ,;—Externally applied bending moment. 
Q »—Externally applied shear force. 
My My M .—Resultant induced moments. 
Oo Oy O .—Resultant induced shear forces. 
Do: Dy D .—Flexural rigidities. 
A A Constants. 
p—tInternal pressure. 
x—Axial skirt co-ordinate. 
y—Radial temperature displacement of skirt. 
~—Temperature{ coefficient. 
T—Temperature of skirt. 
To—Temperature of skirt at point of support. 
E—~Young’s modulus. 
v—Poisson’s ratio. 
K, A, B—Constants. 
a, @—Thickness ratios. 
o—Bih, (constant). 


Mac: Maw 


oH 
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M'~ and Q’c be the moment and shear 
force per unit length which must be applied 
to the unconstrained cylinder to suppress 
any rotations and displacements at the 
discontinuity. Then, from the theory for 
symmetrically loaded shells of revolution, 
reference 4, 


ea a Q'c = M'c_ 
OC 2Derg?—- 2Derc* 
—~Oc. M'c 


0, J 
° 2Dei¢” ; Dore 
ete tae aap 
so. that 
Oc =2Derc?*(2rcAc + Oe) 
M’¢ - 2DerAcAcAct+ 9y) 

(2) 
where Av and 9, are unconstrained radial 
displacements and tangential rotations of 
the loaded cylinder. D, and ¢ are constants 
defined by 

Eh, 


“121—») 


a a 
Aim R*h,? 


De- 


(3) 
Similarly, if Ay, As, 94, and9s, are the uncon- 
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Fig. 1—Unconstrained radial deflections and tangential 
rotations of the loaded cylinder, cylinder head and skirt 


strained radial displacements and tangential 
rotations of the cylinder head and supporting 
skirt, it can be shown that 


M’'4=2DyhnQuAn—9n) 
Q'n=2Daha*(22nAa—9u) 
M’5=2Dsgig(AsAs—9s) 
Q’5=2D3h37(223As— 9s) 

ota oe Oe 


where the suffixes H and S show that the 
symbols are associated with the cylinder 
head and supporting skirt respectively. 

Thus, to keep the components of the 
structure in their original unloaded positions 
at the point of discontinuity, the following 
moment and shear force must be applied 
externally to the structure. 


M’¢=2DercQcAc+ 9) 
—2DarknQady —9g)—2Dsig(Asds—4s) 


O' r= 2Derc?(2r»cAc+4e) 
+2Dyhn*(229 An — 947) +2D 5r5%(2AgAg—9) 


- &) 


it being assumed that M’, is an anticlock- 
wise moment and Q’, a shear force acting 
inwards towards the axis of the cylinder. 

For any particular kind of loading the 
components of the structure have a final 
rotation ® and a final radial displacement A 
at the discontinuity. Thus, superimposed 
on the induced moments and shear forces 
M'c, Q'c &c., must be a further system of 
moments and shear forces corresponding 
to the final rotations and displacements of 
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Fig. 2—Moments and shear forces which give the vessel 
and its components a radial displacement with no accom- 
panying tangential rotation 


the components from their original unloaded 
positions. 

In Fig. 2(a),M, and Q, are the moment 
and shear force per unit length which give 
the structure a radial displacement 4 with 
no accompanying rotation, while in Fig. 2(5), 
Mc, Qac &c., are the corresponding moments 
and shear forces induced in the cylinder, 
cylinder head, and supporting skirt. 


From (1) 
Qrc=2Macre 
Qau=2Maida 
Qas=2Masrs 


(6) 
and 
_ Mac Mau _ Mas 
2Der¢? 2Dyry? 2Dsr35* 


- (7) 





Thus 
Man= Mace 
Mas=Maci* 
Qac=2Macre 
Qan=2Magchu®* 
Qas=2Macis8* 


(8) 
nd 


& 


Ma=Mac(i—2—8?) 
Qa=2Macr Al +a%? + 8) 
6 Ve ee 
where «=hAy/h, and B=hAs/h,.. Similarly, 
in Fig. 3(a), My and Q» are the moment 
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(a) (b) 
Fig. 3—Moments and shear forces which give the vessel 


and its components a tangential rotation with no accom- 
panying radial displacement 


and shear force which give the structure 
a clockwise rotation 9 with no accompanying 
radial displacement, while in Fig. 3(b), Moc, 
Qec &c., are the corresponding moments 
and shear forces induced in the components. 
From (1) 





Qec= Moore 
Qen= Monin 
Qes= MosAs 


. o ° . o 


(10 
and , 


Moc 


Mec _ Mon __Mes 
2Dcere 2Dyru 2Dshg 
6 ee 6 ee 
Thus 
Meou= Moco** 
Mos= Mec85/* 
Qoc= Mocre 
Qen = Mocha! 


Qos= MgcrAsh** 


(12) 





276 


Me= MoA1 + «*!* + B/?) 
Qo= Mocd Al —a*—B*) 
(13) 


The moments and shear forces induced in 
the components of the structure can now 
be expressed in terms of the unknown 
moments M4, and Moc as follows 

Mo= M'o—Mac— Moc 

My=M'q— Maca? + Moca?” 

== M’g— Mac8*+ Moc8*" 

Qo= Q’e—2%cMac— Meo 

Qu= Q’n—24gMace*+ An Moc2** 

Os= Q's—2AsMac8*+ AsMocb*” 





(14) 


where the induced moments and shear 
forces act in the same directions as the sup- 
pressing moments and shear forces shown 
in Fig. 1. 

The problem therefore reduces to the 
determination of Mac and Moc by considering 
the equilibrium of the external moments 
and shear forces acting on the structure. 
That is 
=My 
Oz 


Ma+Me—M’z= 
Qa+Qo—O’e= 
(15) 


where My and Q- are any external moment 
and shear force acting on the structure at 
the discontinuity. For example, M,¢ could 
be an offset moment caused by the dead 
weight of the structure when the centre 
line of the cylinder plates is not directly in 
line with the centre line of the skirt plates. 
Also Q», could be an unbalanced horizontal 
component of the dead load transmitted 
from the bottom of the cylindrical vessel to 
the skirt when the skirt is slightly coned, say 
10 deg. This follows from the fact that the 
solution given in this analysis is applicable 
to a vessel supported on a conical skirt when 
the sides of the cone are inclined only slightly 
to its vertical axis. Substituting in (15) the 
appropriate expressions for M, and M), 
the equilibrium equations become 


(1 +05-+ B9)Moc+(1 —2?—8")Mac— M’ z= Me 
(1—a*—6*)-oMac+ 2(1 + 29*+B*)AcMac 
—Q'z=Qe 
(16) 


solving the above equations for Mec and 
Mac and substituting the results in (14), 
the following set of expressions are obtained 
for the bending moments and shear forces 
induced in the cylinder, cylinder head, and 


skirt, 
Mo=M'o+ ge {(at+ B+ aS!*+ BY O's+ Oe) 
+ (1408+ 84224 2999)(M'2+ Mp)rc} 
Muy=M'n+;% {Ul +89? + 1/2] —8*)] 
X(Q’e+ Oz)—[1+a°—8*+ 201 +87/2)) 
x (M’ e+ Ma) | 
2 
Ms=M's+< fu +a5/2+ BN] —a*)QO’e+ Or) 
Kr 
—[1—a? + 8*+ 2841 + 29/*)\(M’ 2+ Me); \ 
Oc=Q’ ctx Ef (tars 82-4 2x5/? 4. 28/2) 
x(Q’et+ pene +a°+ 8? + 9%) 


x (M’ e+ Ma)rc 


, atl? f 2 5/21. lf az 
Qa=O'nt | (2+ +28°/? + a4*(1 — B*)] 
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X(Q’ 2+ Qz)—2[1—B*+2"(1+6"*)] 
x(M'x +Mag)ro | 


Qs= Q’ mh on 1 2+208 +6924 81%] — a?) 
x (Q’2+ Qz)—2[1— a? + 91/2(] + 3/2) 


x (M’¢+Maz)r¢ 
(17) 


where 
K=(1—«?—*)*—2(1 + a°/?+ 65/*)(1 + 09/24 83/2) 


The above expressions are general in so 
far as the moments and shear forces induced 
in the structure are given directly in terms 
of the thicknesses of the cylinder, cylinder 
head, and skirt, and the moments and shear 
forces necessary to suppress any rotations 
and displacements at the ends of the un- 
constrained components due to an arbitrary 
load system. 


INTERNAL PRESSURE 


For a vessel under an internal pressure p 
the following expressions give the uncon- 
strained radial displacements and edge 
rotations for the cylinder, cylinder head, 
and skirt. 

A PRX(2—v) 
c 2Ehe 


pRX1—v) 
2Ehy 


As=Ac=8”=85=0 








An= 


(18) 


In this case, it is assumed that the cylinder 
has a hemispherical head. For ellipsoidal 
heads, similar expressions for the radial 
displacements can be obtained from reference 
2 page 364. 

Substituting (18) in (2) and (4), the sup- 
pressing moments and shear forces acting 
on the cylinder, cylinder head, and skirt are 
given by the following expressions 





Ac? 
M’c PR pee \C 
0p 2PRA— Did? 
c= Eke 
—v Ay? 
M’n PRO ee 
O'n= 2pR%(1—v)DyAx* 
a Ehz 
Q’s=M’s=0 


(19) 


The corresponding suppressing moment 
and shear force acting on the vessel is given 


by 


TY ae (Ce v)—a(1—yv)] 
n= as oe2—») + a1») 


(20) 


Substituting (19) and pon in 7% expres- 
sions are obtained for the moments and shear 
forces induced in the cylinder, cylinder head, 
and skirt. 

When the skirt thickness is zero, the 
moments induced in the cylinder and cylinder 
head become 


Mu=Mce 
=a hime ((2—v)x—(1 — v) (1 —a?) 
Qu=—Q 

“aM — Bag (—V)a— (1—v) (1 +25!) 


(21) 
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where 
== —[1 + 202+ 205/?-+ 205/2-+ xf] 


It is worth noting that these induced 
moments and shear forces are zero when 
(2—v)hg =(1—v)hc, a result which can be 
obtained directly from (18). 


TEMPERATURE GRADIENT IN THE SKIRT 


When the skirt has a variable axial tem- 
perature distribution, its unconstrained radial 
end displacement and rotation are different 
from the corresponding unconstrained dis- 
placements and rotations of the cylinder 
and cylinder head at the point of support. 
These differential displacements and rotations 
are associated with a system of induced 
moments and shear forces which can be 
determined by using the general solution 
given above. 

In general it is found that the effect of a 
variable axial temperature distribution on 
an unconstrained cylinder is to induce in 
the cylinder a system of bending and hoop 
stresses. For a cylinder having a given 
diameter and given temperature distribution, 
these stresses decrease in magnitude as the 
thickness of the cylinder decreases ; further- 
more, when dealing with many ’practical 
problems, it is found that for sufficiently 
large hs/R ratios these stresses can be neg- 
lected. That is, the radial displacements of 
an unconstrained cylinder are directly pro- 
portional to the axial temperature distribu- 
tion. 

For example, consider the case of an 
exponentially varying axial temperature dis- 
tribution in an infinitely long unconstrained 
cylinder. That is, 


fate os cs 


Where A and Bare constants and T is the 
temperature at a distance x from the end 
of the cylinder. From reference 3 the 
radial displacements of the cylinder are 
given by a suitable chosen solution of the 
equation 


hsR?  dty 
i71—) gaty+vET=0 


(23) 


Substituting (22) in (21) and solving the 

resulting equation, it can be shown that at 

the point of support the radial displacement 

and end rotation of a cylindrical skirt are 

given by 

2—¢°+¢%) 

(4+¢*) 

Cte) 
(4+¢") \dx/x-0 


As= Toy R” 


Os= 2yR 


where 
$= Blrg 
(24) 


When dealing with numerical examples it 
can be verified that for many practical prob- 
lems ¢ in the above expressions can be 
taken as zero. This implies that when the 
temperature of the vessel is uniform in the 
region of the skirt 


As=Ag=Ac=yTR 
0¢=0_=0 


os= RF 0 
« (25) 


Confining the discussion to the important 
practical case of vessels satisfying the above) 
boundary conditions at the discontinuity, 
it is found that 
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M’c=M'4= QO’ c= Q'n=0 
M’s aS am M’ p= —2D 1393 
?’s= r= —2Ds5)3"65 
(26) 
It should be noted that the unconstrained 


radial displacements of the cylinder, cylinder 
head, and skirt are equal, and consequently 


B.T.C. Automatic Train 
Control System 


Contracts to the value of over half a million pounds have 
been placed by the British Transport Commission for initial 
supplies of standard British Railways automatic train control 
equipment. These orders include 2000 sets of track apparatus 
and the equipment for fitting 2000 steam locomotives. Most 
of the equipment is expected to be delivered this year, and it 
will be allocated to extend the King’s Cross to Grantham 
installation to York (82} miles) ; equip the main line from 
Euston to the north as far as Blisworth (624 miles), and equip 
the line between Edinburgh and Glasgow (474 miles). The 
first supplies of locomotive apparatus will be fitted to some 
250 locomotives working in and out of King’s Cross. 
reproduce below abstracts from a paper, describing the 
B.T.C. automatic train control system, which was presented 
before the Institution of Railway Signal Engineers on 
February 12, by Mr. J. H. Currey, the Signals and Com- 
munications Development Engineer of British Railways 
Central Staff. The cab fitting of this control system on a 
class *“* A4”’ locomotive is illustrated here. 


T is proposed to omit all references to 

existing systems and to start with the 
decision of the Railway Executive in 1951 to 
set up a committee to develop a system of 
automatic train control with the following 
remit :— 

(1) Link between track and vehicle to be 
inductive. 

(2) Vehicle equipment to be ex-G.W.R. 
modified to work with an inductive link to 
the track. 

(3) No visual indication to be provided. 

Although the remit has never been altered, 
items (2) and (3) were tacitly dropped at an 
early stage in development. Various decisions 
were made as to the methods of control and 
operation to be adopted after consideration 
of the ex-G.W.R. and ex-L.M.S. “ Hudd”’ 
systems and initial trials were carried out 
under the following conditions. 

Track.—Track magnets of the Hudd type, 
but spaced at 5ft centres to be fixed approxi- 
mately 200 yards on the approach side of all 
distant signals. No indication to be given at 
combined stop and distant signals when the 
stop signal was on. 

Locomotive.—Receiver of Hudd pattern, 
modified to operate electric contacts, ex- 
G.W.R. siren for caution and four-second 
bell for clear. Brake to be applied via the 
siren without balanced brake valve. 

For the purpose of the trials, the down 
main between New Barnet and Huntingdon 
was fitted with track inductors of the Hudd 
pattern, obtained from a stock in Scotland 
originally intended for the Glasgow Queen 
Street-Edinburgh line, two experimental 
types of “‘ suppression ”’ permanent inductors 
were fitted to combined stop and distant 
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have no effect on the stresses induced in 
the three components of the structure 
joined at the discontinuity. That is, the 
unconstrained radial displacements can be 
taken as zero when evaluating the suppressing 
moments and shear forces. 
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signals. A number of express locomotives 
were fitted with the modified Hudd receivers 
and G.W.R. cab apparatus. Preliminary 
tests soon made it clear that with the standard 
vacuum ejectors it was not possible to obtain 
a loud siren and effective brake at the same 
time. A certain minimum pressure drop is 
necessary to operate the siren and this 
pressure drop prevented sufficient air from 
entering the train pipe to overcome the 
ejector. This resulted in the decision to fit 
a balanced brake valve as used with the 
Hudd system. 

The suppressor type permanent inductors 
were by no means satisfactory and it was 
decided to disconnect the suppressor coil 
and use them as ordinary permanent 
inductors pending the outcome of discussions 
as to whether or no a caution indication 
should be given to the driver at a combined 
stop and distant signal showing stop. These 
suppressor coils were never reconnected. 

Trials with this apparatus convinced the 
designers that a compromise such as this 
could never be wholly satisfactory and it 
seemed to them undesirable to equip the 
whole of British Railways for many years 
to come with a compromise instead of a 
system specially designed for the purpose, 
and early in 1952 they sketched out their 
ideas and designed and started to build in 
Derby locomotive works toolroom the first 
specialised piece of equipment, what is now 
generally called the driver’s control unit. 

Following successful runs with this single 
unit the order was given that fifty-four 
locomotives should be similarly fitted and 
despite protests from the designers that this 
driver’s control unit was only one component 


277 


M.I.Mech.E., Manager of the G.E.C.- 
Simon-Carves Atomic Energy Group, for 
his permission to publish this paper. 


REFERENCES 


1R. Hicks, “ Supporting Skirts for Reactor Pressure Vessels, 


Tue ENoineer, August 23, 1957, page 256. 
*S. Timoshenko, Theory of Plates and Shells, McGraw-Hill 


Book Company, Inc., New York. : 
*M. Hetényi, Beams on Elastic Foundations. University of 


Michi, Studies, Scientific Series, XVI. ‘ 
be Ro) Roark, Formulas for Stress and Strain. McGraw-Hill 


Publishing Company, Inc., New York. 





and that the remainder of the equipment was 
merely a hook-up, the order was enforced, 
but while the apparatus was being con- 
structed, numerous defects were discovered 
in the driver’s control unit itself and many 
modifications were made, some units being 
modified at least five times before they were 
fitted on a locomotive. During the following 
twelve months the A.T.C. design staff were 
kept so busy correcting faults in the tem- 
porary equipment that virtually no further 
design work was undertaken, but, having 
got this, apparently, into some semblance 
of reliability the whole of the remainder of 
the equipment was redesigned and built. 
The building of this new material naturally 
took some months and during this period 
the temporary equipment broke down com- 
pletely and practically all the locomotives 
had to be stripped of their A.T.C. apparatus. 

The introduction of the new and specially 
designed apparatus opened a second phase 
in the development of this A.T.C. system, 
and although a large number of minor 
modifications had to be made, either to cure 
weaknesses in design or to improve the 
overall realiability of the system, in their 
essentials the first 200 sets of apparatus now 
being produced are identical with these first 
sets of apparatus specifically designed as a 
complete system with no suggestion of com- 
promise. British Railways might never again 
have the opportunity to fit an entirely new 
system of automatic train control, so that 
the system to be adopted now must use, 
wherever applicable, the latest knowledge of 
materials and manufacturing processes if it 
was to stand the test of time. 

Following the design of the locomotive 











278 


equipment, attention turned to the track. 
The Hudd type inductors were of a longi- 
tudinal form, so that a locomotive receiver 
passed over both magnetic poles of each 
inductor in succession. It was therefore 
possible after a north pole on a permanent 
inductor approaching an outer distant signal 
at caution to leave the horn blowing and 
the brakes applied, and then pass over the 
south pole of the permanent inductor at the 
inner distant signal. This north/south 
operation corresponded to a clear distant 
signal and a bell would be superimposed on 
the horn. To prevent this it was decided to 
redesign the inductors with their magnets 
in a vertical plane so that an engine receiver 
passed over one pole only, this being made 
possible by the improvements in permanent 
magnetic materials which had taken place 
since the Hudd magnets were designed. The 
body chiefly responsible for the redesign of 
the permanent magnet inductors was the 
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signal. As stated previously, the two 
inductors are fitted across adjoining sleeper 
spaces and the sloping steel ramp covers two 
sleeper spaces in the approach side. The 
permanent inductor is passed first in the 
normal direction of travel and serves to trip 
the engine apparatus, though a one-second 
delay is given to allow a slow-moving train 
to reach the electro-inductor and sense 
whether it is energised or not. The electro- 
inductor is energised when the distant signal 
arm or colour-light shows the clear position. 
This one-second delay covers train speeds 
down to approximately 1} m.p.h. Below 
that speed the engine equipment will give a 
caution warning even though the signal is 
showing clear. The permanent inductor 
consists of a vertical magnet of “ Alcomax 
IL” Sin high, with a cross section of approxi- 
mately 9 square inches, and is fitted with 
steel spreader plates 10in long by Sin wide at 
top and bottom, forming a magnetic structure 
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Fig. 1—Diagrammatic arrangement of automatic train control system 


Permanent Magnet Association of Sheffield, 
and that Association did its work so well 
that the volume of magnetic material in the 
present inductors is less than one-fifth of 
that in the Hudd type and yet is appreciably 
more powerful, the Hudd type operating 
through a 4in and the present pattern through 
a Sin air gap. When these inductors were 
being redesigned an attempt was made to 
reduce the centre-to-centre distance of the 
two inductors to approximately 2ft 6in, so 
that they could be fixed across adjoining 
sleeper spaces. The Permanent Magnet 
Association found that an extra £1 worth of 
magnetic material would then be required 
to overcome the flux lost through the iron 
circuit of the adjoining electro-inductor, but 
that this could be avoided if the polarities 
were reversed as the flux lost through the 
electro-inductor was then neutralised by the 
strength and direction of the earth’s magnetic 
field in this country. As a result the operating 
polarities of the system are reversed as com- 
pared with the Hudd system and the two 
inductors are closed up together. 


TRACK EQUIPMENT 


The track equipment consists of three 
units, permanent magnet inductor, electro- 
magnet inductor, and protecting steel ramp, 
fixed in the centre of the 4ft approximately 
200 yards on the approach side of a distant 


like an H on its side. This unit is mounted 
in an aluminium alloy casing of a size to span 
one sleeper spacing. The whole unit is above 
sleeper level and the top of the inductor, 
packed up if necessary, should be at new rail 
level. 

The electro-inductor consists of a similarly 
shaped magnetic structure, though the centre 
core is of Swedish iron and is con- 
siderably longer than the magnet in the per- 
manent inductor. To compensate for this 
and achieve a similar flux curve to that of the 
permanent inductor, the two ends of the 
lower spreader plate are bent upwards. 

There are two windings on the core which 
are brought out to terminals in a box bolted to 
the side of the inductor and links are provided 
to enable the coils to be connected in series 
or parallel for 24V or 12V operation. The 
power consumption is 9W. Due to the size 
of coil necessary to give the magnetic flux 
required with economy of current, this unit 
goes down into the ballast though the top 
of the casing is fixed at new rail level. 

The operating member of the engine 
receiver consists of a moving permanent 
magnet, which, consequently, requires a 
certain time for its operation, and the speed 
of operation will increase as the magnetic 
force acting on it is increased. It is essential 
that the receiver shall have operated due 
to the permanent inductor before it enters 
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the field of the electro-inductor, and it was 
found that the speed of operation at minimum 
strength was too slow for this to be achieved 
at maximum train speeds. It was therefore 
necessary to design the inductors to have a 
magnetic flux considerably in excess of that 
required to operate a stationary receiver. 

The supply to the electro-inductors may be 
obtained in the various ways familiar to 
signal engineers. 

With wire-operated semaphore distant 
signals, the inductor relay should be con- 
trolled from a signal-box battery through 
an off contact on the distant signal lever and 
also through an arm contact on the signal 
made at 25 deg. to 30 deg. The inductor 
relay should be proved in the de-energised 
position by including a back contact in the 
distant signal on side repeater circuit. It 
is highly desirable that full block controls 
shall be associated with the provision of 
Acta. 

When semaphore distant signals are motor 
worked it seems unnecessary to run special 
A.T.C. control wires from the signal-box ; 
the motor relay can control the inductor 
relay through an arm contact on the signal. 
Inductor relay proving and block controls 
remain as for wire-worked signals. 

For colour-light signals, the D.R. can 
control the inductor relay through a contact 
of a DECR. If the signal is operated from 
a signal-box and block working is in force, 
the proving and controls remain as for a 
motor-worked semaphore distant signal, but 
with automatic signals the inductor relay 
can be proved in one of the various ways 
adopted for train stop proving. 

It will be apparent that where a line is 
signalled for two-way working, it is undesir- 
able for a train travelling in, say, the up 
direction to receive A.T.C. indications 
intended for trains in the opposite direction. 
To achieve this, means have to be found to 
prevent the unrequired permanent inductors 
from tripping the locomotive gear. The 
original suppressor inductor comes in useful 
here and designs are being developed on 
these lines at present. The permanent 
magnets have such a powerful field that a 
considerable wattage is necessary to divert 
it. It looks at present as if this wattage may 
be around 40 and consequently a power 
supply is almost an essential at suppressor 
type permanent inductor locations. 

Steam Locomotive Equipment.—With few 
exceptions to-day in this country braked, 
steam-hauled stock is vacuum fitted and 
consequently the A.T.C. system has been 
designed for vacuum-fitted locomotives. The 
braking action is applied to the vacuum train 
pipe, any other type of brake in use on the 
locomotive being operated through some 
kind of combining valve which probably 
exists already. 

The equipment on the locomotive consists 
of the following items as shown diagram- 
matically on Fig. 1. Receiver, receiver junc- 
tion box, relay unit fitted into relay junc- 
tion box, which also carries a vacuum- 
operated switch, driver’s control unit incor- 
porating electro-pneumatic valve, indicator 
and resetting handle, vacuum-operated horn, 
electric bell, 12V, 32Ah battery, fuse box, 
brake valve, emergency isolating cock, non- 
return valve, main vacuum reservoir and 
timing reservoir. 

The receiver consists of a small permanent 
magnet pivoted between soft iron laminate 
pole pieces. These pole pieces are in mag- 
netic contact with iron collector plates, a 
Sin diameter lower plate, and a top plate, 
16in by 10in. The permanent magnet arma- 
ture carries fixed stop pins and a flexible 
beryllium copper strip carrying contacts at 
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either end. The complete operating unit, 
including the pole pieces, is located in an 
aluminium bronze frame, which carries 
adjustable stops for setting the armature 
travel and adjustable contacts which connect 





Fig. 3—Engine receiver with casing removed 


with the armature flexible strip. A coil is 
wound round the lower pole piece to mag- 
netise this and so reset the receiver armature 
when required. Five wires, i.e. armature, 
normal contact, reverse contact and reset 
coil, are taken through a sealing gland in the 
top collector plate to a five-way socket. The 
whole of the operating unit, including the 
lower collector plate, is enclosed in a non- 
magnetic cast iron pot which is hermetically 
sealed to the top collector plate. 

The receiver is fixed below the locomotive 
(Figs. 2 and 3) with the bottom of the pot 
Sin above rail level. 

The driver’s control unit houses a solenoid- 
operated, semi-rotary vacuum valve so 
designed that, although the armature will 
hold up at 12V, it will not pick up even at 
100V ; it has to be picked up mechanically 
by the depression of the resetting handle. 
The solenoid, whose resistance is 250 ohms, 
is normally energised and with the armature 
in this position the valve ports are so aligned 
that the vacuum horn is connected to atmo- 
sphere, and the brake valve to the main 
vacuum reservoir. When the solenoid is 
de-energised the valve ports are reversed, 
the horn is connected to the vacuum reservoir 
and the brake valve to atmosphere through a 
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small bleed hole. Coupled to the resetting 
handle and interposed between the semi- 
rotary valve and the valve block is another 
semi-rotary disc with ports so arranged that, 
if the resetting handle is pulled down, air is 
admitted to the brake valve. The object of 
this valve disc, or anti-forestall valve, is to 
prevent a driver attempting to cut out the 
A.T.C. by tying down the resetting handle. 

The indicator is of the permanent magnet 
rotary armature pattern carrying a circular 
flag painted in alternate black and yellow 
spokes. In front of the flag is a black mask 
with cut-out spokes, and flag and mask are 
so disposed that in one position of the 
armature the black spokes of the flag are 
visible through the open spokes of the black 
mask and in the other position of the arma- 
ture the yellow spokes are visible between 
the black spokes of the mask. 

A contact drum mounted on the reset 
handle spindle is used for resetting the 
receiver and relay unit when required after a 
caution signal. The solenoid valve, valve 
block and resetting handle spindle, with 
contact assembly, are mounted on a single 
chassis, so that adjustments may be carried 
out in servicing shops before the equipment 
is fixed in its casing. The driver’s control unit 
is usually mounted on the boiler front with 
the resetting handle within easy reach of 
the driver and the indicator facing towards him 
(page 277). The bell has to be very powerful 
owing to the high level of noise in a steam 
locomotive cab. The movement is of the 
thruster pattern, the hammer shaft guide in 
the bell casing being sealed against entry of 
damp and corrosive atmosphere by a flexible 
rubber seal. The vacuum-operated horn is 
of the diaphragm type, having a small 
capacity chamber behind the diaphragm, 
which is connected to the vacuum supply 
through a restricting orifice. The chamber 
is sealed from the atmosphere by a small 
valve coupled to the centre of the diaphragm. 
When the chamber is evacuated, the dia- 
phragm is bent inwards by the external 
atmosphere pressure and this movement lifts 
the valve off its seat, allowing air to enter 
the chamber. The diaphragm springs back 
closing the valve and the chamber is evacuated 
once more. This vibrationary movement of 
the diaphragm sets up sound waves which 
are concentrated through a short trumpet. 

The brake valve has two chambers 
separated by a rubber diaphragm, the lower 
chamber being connected to the vacuum 
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supply through the electro-pneumatic valve 
in the driver’s control unit and also to a 
small timing reservoir. The upper chamber 
is in direct connection with the vacuum train 
pipe. This chamber is isolated from atmo- 
sphere by a valve which is coupled to the 
diaphragm. Under normal conditions the 
diaphragm is in balance as there is equal 
vacuum on both sides and the valve is kept 
closed by a light spring. When the electro- 
pneumatic valve is de-energised, air is 
admitted to the underside of the diaphragm 
through a small orifice and after a second or 
two the diaphragm is sufficiently unbalanced 
to lift, taking the valve off its seating. Air 
rushes through the valve into the upper 
chamber and the train pipe tending to balance 
the diaphragm again, but air is still entering 
the lower chamber, so that after a few oscilla- 
tions the diaphragm takes up a position where 
the rate of drop of vacuum in the train pipe 
equals the rate of drop of vacuum in the 
lower chamber. As the rate of drop of vacuum 
in the lower chamber is controlled by the 
capacity of the timing reservoir and the size 
of the air orifice, this is constant and con- 
sequently the rate of drop of vacuum in the 
train pipe is constant, regardless of the length 
of train up to the maximum capacity of the 
brake valve. Allowing for the longer pro- 
pagation time of air down a long train it 
might safely be said that from a light engine 
up to a twelve-coach train, the total time to 
destroy the vacuum in the train pipe is thirteen 
to fifteen seconds, with a further three or four 
seconds required for trains up to sixteen 
coaches. 

The purpose of the non-return valve is to 
ensure that a supply of vacuum is retained 
in the main reservoir for sounding the horn 
if the train pipe vacuum is destroyed by the 
driver to apply the brakes. 

In case of a failure of the A.T.C. system 
it is necessary to have some means of isolation 
to allow the train to be driven to some place 
where it can be taken out of service or 
repaired. An isolating cock which is normally 
sealed open with lead seal on binding wire is 
fitted in the vacuum supply to the main 
reservoir. On cutting the sealing wire and 
closing the cock, the vacuum supply is cut 
off and the main reservoir destroyed. This 
prevents the horn sounding and also, as the 
vacuum switch then opens, cuts off all electric 
supplies. Under these conditions the brake 
valve will open and, to prevent the brakes 
being applied, a screw cock is fixed in the 
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brake valve, which, when screwed down, 
prevents the valve opening. This cock is 
also normally sealed open. 

Principles of Operation.—The various indi- 
cations given to the driver are as follows :— 

With distant signal clear, indicator shows 
“all black’ and electric bell rings for two 
seconds. 

With distant signal at caution, vacuum 
horn sounds. Driver can stop this by pressing 
and releasing resetting handle, which action 
turns indicator to show “ black and yellow.” 
If driver takes no action, a brake application 
starts after two to three seconds and the 
vacuum is destroyed in a further fifteen 
seconds. The driver can reset at any time 
after the horn has started sounding. 

The electric circuit is shown in Fig. 4, and, 
as will be seen, is fairly simple. 

When running between signals, the receiver 
armature is lying with its north contact made. 
Current is therefore fed to the electro-pneu- 
matic valve and also charges the 2000uF 
condenser, which is across its coils. When 
the receiver passes into the S polarity mag- 
netic flux of the permanent inductor, the 
receiver armature reverses, opening its N 
contact and closing S contact. The supply 
to the E.P. valve is cut off, but its armature 
does not drop away for one second owing to 
the discharge of the 20002F condenser. The 
closing of the receiver S contact picks up the 
south relay and current is passed through the 
“ black ”’ coil of the indicator. 

If the distant signal is clear and the receiver 
reaches the north polarity magnetic flux of 
the now energised electro-inductor within 
one second (equivalent to a speed of 1}m.p.h. 
or over), the receiver armature will be turned 
back to its normal position restoring current 
to the E.P. valve before it has dropped away. 
The south relay will remain energised through 
its stick circuit. With the receiver normal 
and the S relay energised, the bell relay picks 
up, ringing the bell. The breaking of the back 
contact of the bell relay cuts the stick circuit 
of the S relay which drops away in its turn, 
disconnecting the supply to the bell relay. 
The bell relays, however, remains energised 
for two seconds due to the discharge of its 
1500.F condenser. When this time is up the 
bell relay drops away and the circuit is 
restored to normal. 

If the distant signal were not clear, the 
electro-inductor would be dead and one 
second after entering the field of the per- 
manent inductor, the E.P. solenoid would 
be de-energised, operating its valve to sound 
the horn and apply the brakes. Pressing the 
reset handle on the driver’s control unit 
disconnects the S relay, which, when its 
armature has dropped away, puts current 
through the “ yellow ” coil of the indicator. 

When the indicator has turned to yellow 
a proving contact on the flag is made and 
current passes through the primary of the 
impulse transformer. This induces a high- 
voltage impulse in the secondary, which 
passes through the reset coil on the receiver 
bottom pole piece, magnetising this in such 
a direction that the receiver armature is 
returned to its normal position. The current 
is cut off from the yellow coil of the indicator 
and restored to the solenoid of the E.P. valve 
to hold it in its normal position, silencing 
the horn and preventing or restoring any 
brake action. On releasing the reset handle, 
the current is cut off the primary of the 
impulse transformer, which induces a current 
in the secondary in the opposite direction 
to the first impulse, tending to operate the 
receiver again. To prevent this, and also to 
reduce the arcing at the reset contacts, a 
3500uF condenser is included in the primary 
cirevit. When the primary circuit is made, 
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this condenser charges up rapidly, reducing 
the current in the primary circuit to a few 
milliamperes. The induced current in the 
secondary is consequently far too small to 
operate the receiver. 

This method of resetting appears com- 
plicated, but the object is to try and avoid a 
possible wrong side failure. If, by mis- 
chance, the S contact wire in the engine 
receiver cable got into contact with one of 
the reset coil wires, on passing a caution 
signal the receiver armature would make its 
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S contact and might falsely energise the 
reset coil, thereby restoring the receiver and 
giving the driver a clear indication. The 
reset is therefore wound so that it requires a 
minimum of 17V to reset, more than the 12V 
battery can give, and the whole object of this 
elaborate reset circuit is to obtain something 
over 17V from a 12V battery. 

(Note : it is possible—indeed, probable— 
that by the time this paper is read, this 
resetting circuit will have been abandoned 
for an improved one.) 


Early Lawn Mowers 


By G. E. 


CYTHING a lawn by hand must have been 

a ticklish job if an even surface was to be 
made, but it was the real foundation of some 
of the ancient lawns of great houses and 
university colleges. No such skilled and 
heavy labour is practical now. Sports 
grounds and large private lawns are all cut 
by motor mowers. 

There had been man-propelled lawn mowers 
for some time before 
the first attempt was 
made to mechanise the 
process. Steam was the 
admired prime mover 
then, and the firm 
which is now Leyland 
Motors, Ltd., designed 
and produced a steam- 
propelled mower and 


grass collector 
(as illustrated) in the 
1890s. The driver 


walked behind it and 
guided it by handles in 
what was much the 
usual way with the 
push mower. There 
must have been one 
very great disadvant- 
age to this machine, 
however well it did the 
work. The man, who was behind the engine, 
must have got the full benefit of the smoke, but 
he probably endured this with equanimity in 
preference to pushing, and because the job 
was done quicker. How many of these 
machines were made I do not know, but 
there is one of the originals in the Museum 
of English Rural Life, Reading, to which 
I am indebted for permission to publish the 
photograph, and Leyland Motors, Ltd., has 
built a copy to put in the museum it is creat- 
ing in Coventry. 

By 1900 the internal combustion engine 
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was the new thing. Ransomes, Sims and 
Jefferies, Ltd., first showed a lawn mower 
driven by a 6 h.p. petrol engine at the Royal 
Agricultural Society’s Show at Carlisle in 
1902. It was provided with a seat for the 
driver and, since there was no smoke, there 
was nothing against its being placed in the 
rear of the machine. In 1903 the firm showed 
a model, 24in cut, driven by a 2} h.p. motor 





Ransomes, Sims and Jefferies motor lawn mower—1902 


fitted with a fan for cooling the cylinder. 
Thomas Green and Sons, Ltd., of Leeds, 
showed a somewhat similar machine. I 
believe Green had previously made a steam- 
driven machine but I have no information 
about it. Both the petrol machines were 
tried by the machinery judges on the greens 
of Hanger Hill Golf Club, Ealing. Green’s 
machine was only an experimental make-up, 
and had an accident on the way to Park 
Royal, when a brass casting was broken. 
Consequently it had to work without the fan. 
All the same it worked quite well. 

Ransomes’ machine drove the rollers 
through a differential but Greens’ was fitted 
with two clutches so that either roller or 
both could be made drivers. Both machines 
were carefully tried on the flat and on slopes. 
Green’s was slightly faster uphill, but Ran- 
somes’ could make the sharp quick turns 
that were essential in mowing golf greens. 
It was a well made and easily managed 
machine suitable for cricket and golf greens 
or large areas of lawn elsewhere. The 
illustration, which is reproduced from the 
Journal of the R.A.S.E., 1902, shows the 
6 hp. machine. It looks rather cumber- 
some perhaps, but in many respects is like 
the modern motor mower, of which it is the 
ancestor. The steam-propelled mower suf- 
fered the same fate as the steam plough. It 
was ousted by petrol and the petrol-driven 
mower has been on the market for a sur- 
prisingly long time. I wonder how many 
people bought it in 1902 and 1903? 
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Nuclear Power Development, 


1946- 


1956 


By Sir CHRISTOPHER HINTON, K.B.E., F.R.S. 


The Melchett lecture of the Institute of Fue! was given in London on Wednesday, 
February 19, by Sir Christopher Hinton, who related some experiences of the first 


ten years of nuclear power development in Great Britain. 


He described the setting 


up of the industrial group at Risley, on February 4, 1946, with an initial staff of 

eighteen, which had grown by the end of the year to 243. In the following abstracts 

from Sir Christopher's lecture, reference is made to the Windscale project, the 
uranium plant at Springfields, and the fast reactor at Dounreay. 


T has already been pointed owt that our 

original instruction was to build a graphite- 
moderated, water-cooled reactor similar to 
those at Hanford. We knew that the 
Americans had wished to build a gas-cooled 
reactor, but had been dissuaded from this by 
the difficulty of obtaining the large blowers 
required for the circulation of the gas. We 
realised that if we could put the gas under 
pressure the problem of removing the heat 
from the reactor would be easier and we 
realised, too, that when using a material with 
so good a heat conductivity as aluminium 
for our cans we could put highly effective 
finning on the cans without seriously increas- 
ing their weight and so reducing the reactivity 
of the pile by the introduction of additional 
neutron-absorbing material in the cans. The 
technical section at Risley studied this 
problem with the realisation that if cooling 
could be done by circulating gas under 
pressure and if it were possible to remove the 
heat of fission at a high enough temperature, 
we could generate useful power from this 
heat. We suggested that the plutonium 
requirement should be met in two stages. The 
first stage would be the construction of an 
air-cooled reactor which would virtually be 
a scaled-up version of the large Harwell 
experimental reactor and would produce 
half of the requirement of plutonium. The 
reactor would be inherently stable and in 
order to achieve the maximum speed we 
suggested building it at Springfields, which 
was a developed site already in our posses- 
sion. The second stage would be to build 
a more highly developed reactor cooled by 
gas under pressure and working at a high 
enough temperature to generate electrical 
power. This proposal was turned down on 
account of the urgency of the national 
requirement for plutonium, but work on 
the graphite-moderated reactor, cooled by 
gas under pressure and working at a high 
enough temperature to generate electric 
power, was continued in collaboration with 
industry and a complete scheme for such a 
reactor and power plant was worked out by 
the end of 1952. Meanwhile, we had to 
proceed to meet the plutonium requirement 
by the construction of reactors cooled by 
atmospheric air. This led to the construction 
of the two Windscale piles. 

Information which became available during 
the construction of the reactor led us to 
introduce some modifications to our original 
conception. When the construction of the 
biological shield was nearly completed and 
construction of a chimney had started, we 
learnt that American experience had shown 
that the products of combustion from 
damaged fuel elements were of comparatively 
large particle size and might fall out on the 
factory site and the surrounding land. For 
this reason air filtration plant had to be pro- 
vided and because construction had pro- 
ceeded so far it was impossible to put it any- 
where except on the top of the chimney, 


which was completely redesigned to make this 
possible. 

The new information also led us to the 
conclusion that we must make additional 
provision for the detection of failure of fuel 
elements and, in particular, to ensure the 
detection of such failure in its very early 
stages. Scientifically this was possible by 
sampling the cooling air and monitoring it 
by methods that have been described else- 
where. But the difficulty lay in obtaining 
samples from all the 3000 channels in the 
reactor. After a study of the theoretical 
possible ways of doing this, we decided to 
insert a moving apparatus into the back of 
the reactor, which sampled rows of channels 
in turn. This was the only moving part in 
the Windscale reactor, and the decision to 
install it was a difficult one to make. We 
ultimately made this decision only a week 
before the reactor started up and after spend- 
ing miserably uncomfortable hours observing 
the behaviour of the equipment from inade- 
quate shelters in the discharge duct while 
the blowers worked on full power, drenching 
us with water from the canal and exposing 
us to an air flow of hurricane force. Experi- 
ence in operation has more than justified the 
decision. 

Difficult decisions had also to be made 
about the arrangement of the graphite struc- 
ture for the Windscale pile. Initially, it was 
proposed to arrange the graphite blocks in 
the same way as those in the Harwell reactor, 
but when design was well advanced we found 
that we could not obtain blocks of the 
required size. This arrangement was there- 
fore scrapped and design was started afresh, 
but when this second design was well 
advanced, information became available 
which made it clear that the graphite would 
grow under irradiation because carbon 
atoms would be knocked out of their position 
in the crystal lattice of the graphite and cause 
an effect similar to that of the hardening of 
metals, with dimensional distortion. The 
extent of this growth could not be stated 
with accuracy, and it was known that the 
growth which occurred along the axis of 
extrusion of the graphite block was different 
from the growth which occurred at right 
angles to this axis of extrusion. If the 
Harwell graphite arrangements had been 
adopted, the available figures showed that 
the growth of the graphite would ultimately 
be sufficient to cause such a lack of alignment 
as to prevent discharge of the fuel elements, 
and that this position might be reached after 
the reactor had been in operation only five 
years. To avoid this, the whole graphite 
structure had to be redesigned once more, 
and this involved the preparation of some 
500 new drawings. The arrangement of 
graphite adopted in this way has been 
satisfactory. 

When commissioning of the Windscale 
reactors started it was found that the fuel 
charge which was required to reach criticality 
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was considerably greater than had been 
expected. This arose from the fact that 
insufficient allowance had been made for the 
loss of neutrons by streaming down the 
holes in which the fuel lay in the graphite 
moderator. The loss of neutrons would have 
resulted in the reactors giving an output 
lower than the designed figure. Design of 
the reactor assembly is necessarily a com- 
promise between the design of the cooling 
surface of the can and the power absorbed 
by the blowers which force the cooling air 
through the reactor. By using fins on the 
can which increase the turbulence of the gas 
flow, the amount of coolant required can be 
reduced, but this is done at the expense of 
greater power usage in the blowers which 
circulate the coolant. The result of the loss 
of neutrons by streaming could only be 
remedied by decreasing the amount of 
material in the cans and thereby reducing 
the neutron absorption which takes place 
in this canning material. The cans as 
originally designed had longitudinal fins 
which gave adequate heat removal with 
economy in blower power. To remedy the 
trouble these cans were completely redesigned 
to use circumferential fins the characteristics 
of which were such that the necessary heat 
transfer was effected through a considerably 
lighter can, but at the expense of greater 
blower power. The magnitude of the problem 
arising from this miscalculation can be 
realised from the fact that new cans and a 
new canning technique had to be devised ; 
the performance of these had to be estab- 
lished and completely new charges, each 
consisting of over 70,000 fuel elements, 
manufactured before the reactors could go 
into satisfactory operation. The promised 
date for production of plutonium had to be 
maintained. 


URANIUM PLANT AT SPRINGFIELDS 


Meanwhile, the chemical design office 
which had dealt with the design of the 
uranium plant at Springfields, had passed on 
to design the chemical extraction plant for 
treatment of the irradiated fuel elements at 
Windscale. Of all the atomic energy plants 
which we designed, this one stands out in my 
mind as the greatest triumph. All the plants 
presented extraordinary problems, but no 
problems were so complex or involved so 
much thought as those of the chemical 
separation plants. 

In outline the process consists of dissolving 
the irradiated fuel elements in nitric acid and 
passing the solution through a series of 
countercurrent solvent extraction stages in 
which the fission products are first removed 
and then, by successive valency changes in 
the plutonium, its partition coefficient in the 
solvent is changed in such a way that the 
plutonium and the uranium can be separated. 

The whole of the complex series of pro- 
cesses had to be operated remotely and was 
inaccessible for any repairs or adjustments. 
Every simple process which is taken for 
granted in the design of a conventional 
chemical plant had to be thought out in its 
ultimate detail and taken into account in the 
general layout of the plant. 

The difficulty of the designers was im- 
mensely increased by the fact that although 
the basic flow sheet had been brilliantly 
evolved in Spence’s work at Chalk River, 
information about the- detailed chemistry 
came forward so slowly that I found myself 
giving a warning only eighteen months 
before the plant was due to be in operation 
that unless the flow of research information 
could be improved, I could hold out little 
hope of getting more than 25 per cent of 
the designed output from the chemical 
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separation plant during the first two years 
of its operation. 

In fact, the design and operation of this 
plant were so well thought out that we were 
faced with only two major anxieties in putting 
it into operation. The first of these was 
metallurgical ; the solution containing the 
fission products which are extracted in the 
first stages of the process had to be stored 
indefinitely because of the intense radio- 
activity of these fission products. They were 
in solution in nitric acid and we provided 
six stainless steel storage tanks, each 45ft 
diameter and 30ft high. These were naturally 
enclosed in concrete biological shields, as it 
was calculated that after a few years’ opera- 
tion we should be storing 10,000,000 curies 
of activity in them. The need for absolute 
integrity of construction is therefore obvious. 

The tanks would clearly not be accessible 
for examination or repair once they had been 
put into use and leakage in them would have 
released fission products in a way which 
might have been extremely difficult to deal 
with. Because of the arduous conditions 
under which these tanks had to work, they 
were made of 18.13.1 stainless steel and the 
welding rods used aimed at giving no ferrite 
in the weld. Every weld was subject to 
X-ray examination, but shortly before the 
tanks went into operation it was found that 
the absence of ferrite in the weld metal had 
given rise to a certain amount of hair cracking 
which was not detectable in the X-ray. We 
had to grind out every weld, etch it with a 
solution of hydrochloric acid, copper chloride 
and ferric chloride, wash off the etching fluid 
with nitric acid and examine it inch by inch 
using hand microscopes. 

These tanks, in fact, gave no trouble, but 
they are no longer used for the storage of the 
highly active fission product solutions as it is 
found more economical to reduce the volume 
of these solutions by evaporation and store 
them at high concentration in comparatively 
small tanks. This process was considered 
when the factory was first constructed, but 
was not then adopted, as we were afraid that 
there would be some carry-over of activity 
which it would be impossible to scrub out 
from the uncondensable gases and which 
would have to be discharged from the 
ventilation stack. Further research proved 
that this difficulty was controllable. 

A second metallurgical difficulty occurred 
before we got the chemical separation plant 
into operation. In the tight construction 
programme for the Windscale factory, we had 
naturally been short of storage space for con- 
struction material and 18.13.1 stainless steel 
pipes and tubing had been stored in the open. 
When construction of the plant was virtually 
complete, we found that some of this storage 
had been done on clinker hard standing out- 
side the workshops and adjacent to the weld- 
ing bay. The stray currents had caused 
serious pitting of the tubing in stock there 
and we did not know for certain where pipe 
from this storage area had been used in the 
plant. Failure of a single pipe in the chemical 
separation plant might put the whole plant 
permanently out of action and we could only 
safeguard the standard of the plant (which 
was then virtually complete) by carrying out 
an inch by inch internal and external examina- 
tion of all pipe and cutting out the very few 
sections where pitting was found. There was 
about 100,000ft of pipe in the plant which 
had to be so examined. 

The remaining major problem in setting 
the chemical separation plant to work was a 
chemical one. It had always been realised 
that there would be a small carry-over of 
solvent with the aqueous phase from the 
first solvent separation column. This aqueous 
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phase consisted of a concentrated solution of 
nitric acid containing the fission products. 
The danger that violent nitration of the 
solvent which had been carried over might 
take place in the highly active liquor storage 
tanks and cause dispersion of fission products 
had been carefully considered. Experi- 
mental work had led us to believe that violent 
nitration could not occur because the small 
quantity of solvent which was carried over 
would be steadily and gently nitrated in the 
acid and, therefore, an accumulation of 
solvent capable of giving a violent reaction 
could not be formed. This experimental 
work was only proved to be incorrect when 
the plant was complete and undergoing its 
final testing with inactive solutions. Of all 
the major unexpected difficulties that we faced 
in the early years of the atomic energy 
industry, I believe that this one threatened 
our programme most. It was solved by the 
discovery that if the aqueous effluent from 
the first extraction stage was evaporated 
down to a quarter of its initial volume as it 
left the column, the small quantity of solvent 
which was carried over was gently destroyed. 
We hurriedly removed stainless steel evapor- 
ators from another plant where they had 
been installed for repurification of the solvent 
on recycling and installed these evaporators 
in the chemical extraction plant. They 
enabled us to come into operation in time 
to meet our programme. 


DOUNREAY 


When construction work on the Windscale 
reactors was completed in 1951 the official 
objectives of the atomic energy organisation 
were still confined to the production of fissile 
material for defence purposes and there was 
a grave danger that the reactor design office 
might be disbanded. To avoid this it was 
necessary to put in hand some additional 
reactor design work and careful consideration 
was given to the course which should be 
adopted. It would have been possible to 
pick up the work on the graphite-moderated, 
gas-cooled reactor at the point at which it 
had been dropped in 1948 and proceed with 
plans for power production from a reactor 
of this type. It was felt, however, that 
development of this system would ultimately 
call for the use of fast breeder reactors to 
burn up the by-product plutonium which 
would be produced. It was realised that the 
fast reactor presented problems of exceptional 
difficulty which it would take a long time to 
solve and work was therefore put in hand 
on this project and led to the opening of the 
Dounreay site in 1954. I believe that our 
judgment in this matter was sound. Fast 
reactors will be required industrially by about 
1965 when by-product plutonium in con- 
siderable quantities will become available 
from the industrial reactors of the Calder 
Hall type. The progress which is being made 
on the Dounreay prototype will leave no 
margin for meeting this date. 

The fast reactor offers problems of immense 
difficulty. These lie not so much in achieving 
the necessary high rates of heat transfer as 
in assuring the stability of the core. One of 
our early fears in designing the Dounreay 
prototype was that a failure in coolant circula- 
tion would cause the fuel elements to melt so 
that the charge would be held up on the plate 
which supports the bottom of these fuel 
elements where it might form a supercritical 
mass. In order to avoid this hazard a special 
fuel element was devised which, in effect, gave 
a fusible link to ensure that if the fuel melted, 
the fuel could not run together in this way. 

As it was originally designed, there was a 
possibility that if there were unequal heat 
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conduction from the fuel elements their con- 
figuration might become deformed in such a 
way as to cause nuclear instability. A solu- 
tion to this problem has been found by pro- 
viding helical spacing ribs on the fuel elements 
which prevent relative movement. 

Whether the next prototype fast reactor, 
which must precede the first industrial fast 
reactor, will closely resemble the Dounreay 
design is very questionable. There is a strong 
possibility that before a reactor of this type 
can be put forward for industrial use, a 
revised approach to many of the problems 
must be evolved. This does not imply that 
the Dounreay project is in any way ill-judged. 
By building it we have gained knowledge 
and experience of advanced reactor tech- 
niques which could not have been acquired 
as quickly or as economically in any other 
way. 


CONCLUSIONS 


In this lecture I have endeavoured to give 
some account of those problems and difficul- 
ties which have been experienced since 1946 
and which are not normally mentioned in lec- 
tures or articles. This approach leaves me with 
little to say about the Calder Hall reactors. 
Construction of them started in 1953 and 
they went smoothly into operation in 1956. 
It would, of course, be quite wrong to imagine 
that there were not anxieties and difficulties 
in their design and construction. Our 
difficulties, however, were not on the same 
scale as those we had had to deal with in 
building earlier plants. This was natural ; 
the major problems of the early years arose 
from the fact that we were then a small organ- 
isation working against an almost impossible 
timetable in a field in which we had incom- 
plete knowledge. By 1953, when the Calder 
Hall reactors were put in hand, the organisa- 
tion was much more solidly founded and 
much more broadly based ; although we were 
working to the limit of our available know- 
ledge, this knowledge was much more 
extensive. We knew the country in which 
we were operating. This is even more true 
today now that the basis of the nuclear 
power plant industry has been broadened 
by the work of the industrial consortia who 
are building reactors of established types 
for the Electricity Boards while the Atomic 
Energy Authority goes on with the develop- 
ment of the longer term improvements to 
these reactors and the design of more 
advanced reactor types. 

One must, however, be careful that this 
growing strength of the atomic energy organ- 
isation does not prove to be its weakness. 
The rapid advances which we made in the 
early years were achieved because we were 
skilful in judging how to navigate difficult 
waters. We had to press on because only by 
doing so could we hope to meet the target 
date for the production of plutonium. If we 
were wrong we might fail to meet that date, 
but if we waited till all was clear there was 
no hope of meeting it. 

As an organisation grows in maturity 
and in size, this approach should become less 
necessary, but it inevitably becomes less 
possible. As an organisation becomes 
anchored to an immense capital investment 
there is a growing danger that the load of its 
financial responsibility will stifle its initiative. 
This can only be avoided by careful and 
intelligent planning of the research and 
development programme. Research, develop- 
ment and large-scale trial must move suffi- 
ciently in advance of the industrial pro- 
gramme to enable progress in this last to be 
made without accepting financial risks which 
are of such magnitude as to make it 
impossible to justify them. 
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Soil Structure and Tillage Implements 


N Wednesday of last week, a conference 

was held at Norwich on the general sub- 
ject of soil structure and its effect on tillage 
implements. The day’s proceedings were 
organised by the East Anglian Centre of the 
Institution of British Agricultural Engineers, 
and the company present, totalling close 
upon 300, included agricultural engineers, 
and chemists as well as farmers who are 
using a variety of tillage implements and other 
agricultural machinery. Mr. D. R. Bomford, 
a past-president of the Institution, welcomed 
the conference as another opportunity pro- 
viding a common meeting ground for the 
engineer who designed and made machines 
and implements and the ‘“* mechanised 
farmer ’’ who used them. 

Three papers were presented at the con- 
ference, the first of them, by Dr. N. H. Pizer, 
F.R.L.C., being entitled “‘ The Physical 
Properties of Soils.” Dr. Pizer discussed 
the physical properties of various soils, 
including subsoils, and the effects of soil 
structure on plant development. Referring 
specifically to the soils of East Anglia, he 
mentioned the importance of irrigation 
saying that in nine years out of ten drought 
conditions prevailed in parts of the area. 
Nevertheless, Dr. Pizer added, water was the 
*“Number one enemy” of soil structure, 
and drainage was thus a matter of the first 
importance. Another comment made by 
Dr. Pizer was that the art of cultivating 
soils was just as important as any property 
of them. There was, he said, danger in 
“turning under” a soil that was in poor 
physical order ; it would stay in that con- 
dition until it was turned up again and the 
weather could get at it. 


MECHANICAL PROPERTIES OF SOIL 


The second paper, entitled ‘“* The Nature 
of Soil Workability,” was presented by 
Dr. P. C. J. Payne. This paper dealt mainly 
with research work on which Dr. Payne 
is engaged at Wye College and at the National 
Institute of Agricultural Engineering. In 
this research, Dr. Payne explained, the soil 
had been treated as an engineering material 
and its behaviour in relation to strength 
measurements had been studied. Most 
agricultural soils, he said, were of an inter- 
mediate kind between the “ very highly fric- 
tional’’ (sand and sandy loam) and the 
‘** almost exclusive ’’ (by cohesive properties 
of a puddled clay). The techniques generally 
regarded as good husbandry were all the time 
tending to increase whichever strength com- 
ponent was lacking. Organic matter in- 
creased the cohesive strength, both because 
of the tensile strength of the undecayed 
fibres and presumably because of the aggrega- 
tion brought about by the humus. It had 
been possible to demonstrate the increased 
strength due to the undecayed fibres, but 
there had been great difficulty in showing 
by direct comparison how the humus affected 
it. It could be demonstrated, however, 
that soil possessing good structure had a 
higher coefficient friction than one lacking 
in structure. But, Dr. Payne added, the 
importance of moisture content over-rode 
all these structural effects. On almost all 


soils the effect of increasing moisture content 
was to reduce cohesive strength ; in fact, 
the average value of cohesion from April 
to September for a clay might well be twice 
that during the winter sixth months. 


Dr. Payne then went on to discuss the 
effect of soil on tillage implements, com- 
menting that the most important effect was 
the magnitude and direction of the force 
imposed by the soil in relation to the work 
an implement was doing. This was naturally 
more important for larger implements, 
like ploughs, mole ploughs and rippers, 
whose main function was the passage 
through or bursting of the soil. In the 
experimental work which had been under- 
taken, real implements were not used 
because it was believed that the complexity 
of their shape would make the interpretation 
of the results impossible. Instead, flat 
rectangular plate tines were used as they 
could be tilted at any required angle. By 
varying one or other implement property, 
such as the depth to width ratio of the tines 
or their rake angle, it was hoped to build 
up a picture which could be applied to far 
more complex shapes and with less danger 
of missing the principles on the way. The 
first group of results which had been obtained, 
Dr. Payne said, were concerned with the 
effect of the implement properties on the 
draught and shape of the disturbed soil. 
From soil mechanics theory it was predicted 
that, for any given depth, there was a constant 
component of draught independent of width, 
plus another which was proportional to the 
width. Tines, therefore, which were narrow 
in relation to their width, would have a very 
high draught per square inch of tine face 
because this constant component was then 
relatively more important. For vertical 
tines which were more than four times as 
wide, a change in width would have only 
a negligible effect on draught ; this constant 
draught irrespective of width was, therefore, 
probably relatively important for sub-soil 
tines and mole plough blades whose object 
was to prepare a narrow slit. For imple- 
ments like cultivators and rippers, however, 
the object of which was to disrupt the soil, 
the criterion of efficiency was presumably 
maximum disruption per unit of draught 
and there appeared to be a definite value 
of the depth to width ratio at which that 
occurred. 

After a brief reference to implement 
cutting edges, Dr. Payne spoke about experi- 
ments which had been made in investigating 
the effect of rake angle on draught. The 
effect of change in rake angle, he said, was 
to bring about a change in the direction 
of the principal stresses. This brought 
about a change in the inclination of surface 
cleavage and, in turn, a change in the volume 
of soil disturbed. If the volume of soil 
disturbed increased, it would bring about 
a corresponding increase in the surface 
over which slip or shear was taking place 
and hence, presumably, an increase in 
draught. That had been confirmed in 
practice, Dr. Payne continued, it having 
been shown that a tine with the bottom 
edge 30 deg. forward had only a half to 
one-third of the draught when the bottom 
edge was trailing by 30 deg. In further 
recent experiments, the range of rake angle 
had been increased from 20 deg. to the 
horizontal in the forward direction to 20 deg. 
to the horizontal in the backward direction, 
giving a range of 140 deg. instead of 60 deg. 
Exactly the same trends had been observed 
throughout that range. About soil-imple- 
ment resistance, Dr. Payne commented that 
if a way of reducing it could be found the 
draught of almost all implements would be 
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lowered. The actual reduction in draught 
might be small when compared with the effect 
of changing rake angle, but great improve- 
ments could be secured where scouring was 
important. The small number of compara- 
tive tests which had been made, Dr. Payne 
stated, suggested that mild steel had a high 
resistance and wood had no particular merit 
in spite of the good scouring properties of 
old wooden mould boards. In a short 
investigation made at the National Institute 
of Agricultural Engineering it was found 
that, for a two-furrow semi-digger plough, 
one body of which was covered with a veneer 
of wood and the other untreated, it was the 
steel body that tended to scour better on 
soils known to have poor scouring properties. 
On the other hand, theoretical considerations 
of the shape of the old wooden mould board 
suggested that it would probably have 
better scouring properties than the modern 
curved one. 

Finally, Dr. Payne dealt with the effect of 
tillage implements on the soil. Under this 
heading he commented on clod breaking 
and on soil compaction. About the latter, 
he put forward the view that most tined 
implements, while doing a certain amount of 
clod breaking, were engaged also in the 
re-arrangement of the clods for higher 
density. It was known that there was a 
tendency for the soil to rise up the face of a 
tine ; that occurred mostly with the larger 
clods while the smaller particles could slip 
into the slit left by the tine before it filled. 
Then there was the reduction of pore space 
as the result of applying pressure. Experi- 
ments had revealed that rolling with a tractor 
wheel very rarely increased the soil density 
by even as much as 10 per cent. That might 
be difficult to believe, Dr. Payne observed, 
when the depth of ruts sometimes left by 
wheels was considered, but the rut was 
almost certainly produced by the rising of 
the soil beside it rather than by the reduction 
of pore space immediately beneath it. If 
the imposition of a load by a roller or wheel 
was considered, it would be seen that the shape 
of the compacted zone was roughly an 
equilateral triangle immediately below the 
load and that no compaction—only dis- 
placement—occurred in the soil beside this 
triangle. It would be difficult to demonstrate 
the increases in compaction as a result of 
rolling with a tractor wheel, Dr. Payne 
added, but it would be much more difficult 
to show any increase in density as a result of 
rolling with the kind of roller in customary 
use on a farm. The pressure imposed by 
the rear wheel of a tractor was at least five 
times as great as that imposed by an agri- 
cultural roller. In fact, while the present- 
day agricultural roller was one of the more 
useful clod crushing implements, its effect 
as a compactor by pressure was almost 
negligible ! 


TOOLS AND TILTH 


The last paper at the conference was one 
by Mr. J. C. Hawkins, of the National 
Institute of Agricultural Engineering, on 
“Tools and Tilth.” He discussed the 
techniques and the implements which could 
be used to reach a tilth under different soil 
conditions and the effect of tractor wheels 
on soil structure. One point made by Mr. 
Hawkins was that few if any plough bodies 
in current use had been designed for speeds 
higher than about 24m.p.h. If full advantage 
was to be taken of the potential ploughing 
output of modern whee! tractors, new plough 
body shapes would have to be developed 
to produce satisfactory ploughing, from the 
aspect of weed control, at higher speeds. 
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LETTERS AND LITERATURE 


Letters to the Editor 


We do hold oursel the 
‘e not phn ae oe opinions of our 


RAILWAYS INTO ROADWAYS 


Sm,—In your most interesting editorial 
(January 31 issue), on Brigadier Lloyd’s 
proposals set out in his book Twilight of 
the Railways you say, quite rightly, that 
it is important that the detailed work involved 
in disproving or confirming Brigadier Lloyd’s 
thesis should be carried out quickly. You 
infer that it might have some important 
bearing upon the Railway “ Modernisation ” 
plan involving £1200 million of the taxpayers’ 
money, and that in certain possible eventu- 
alities some of the money might be better 
spent on new motorways or converting some 
stretches of railway into roads. You con- 
clude upon this most novel note :—“ As 
the advocate of something new it is for 
Brigadier Lloyd to do all the work that is 
possible towards proving his point.” One 
would have thought that the immense 
amount of thought and years of preparation 
that Brigadier Lloyd must have devoted to 
the production of his book, Twilight of 
the Railways, and his bearing the whole 
cost of publication, was a complete discharge 
of his obligation to the nation. Here we have 
an individual who makes a gift to the nation 
of his idea for resolving a most momentous 
problem, which so far has defeated those in 
authority, being required to shoulder the 
burden of working out details presumably 
in order to spare indolent and complacent 
authority from having to bestir themselves 
and carry out their duty to the taxpayer 
and investigate the claims of the vast savings 
possible. 

Brigadier Lloyd has put up a case which is 
very difficult to answer. It demands an 
immediate and convincing answer in the 
interests of the taxpayer, and that is 
the inescapable responsibility of authority. 
To try and “ brush off” the responsibility 
for facing this issue of conversion of the 
railways by suggesting it is not the duty of 
authority to make the investigation is to 
give special point to the words of Mr. 
Peter Thorneycroft in his impressive speech 
to the House of Commons: “ We have a 
picture of a nation in full retreat from its 
responsibilities. It is the road to ruin. 
For over twelve years we have slithered 
from one crisis to another.” 

The following dominant considerations 
must surely be taken into account first 
before turning attention to the important 
but more detailed matters which you bring 
into focus and which can all be resolved 
satisfactorily if the will is there to apply 
a policy. Road transport as we know it 
to-day made its faltering start about 1919. 
Up to that time the railways had, for over 
fifty years, enjoyed the position of being 
the undisputed transport system of Britain. 
But by 1956, in spite of all discouragement 
by taxation and discriminatory legislation, 
John Bull had decided, to a most astonishing 
degree, that come what may he preferred 


road transport and travel to that provided 
by the railways. In 1956 (the last figures 
available) £2170 million was spent on road 
traffic, and only £470 million spent on rail- 
way traffic, and there seems every reason 
to believe that the ratio will continue to 
develop in favour of road traffic. It is 
important to take into account at this point 
that traffic delays on the roads are costing 
the British citizen more than the whole of 
the traffic receipts from the railways! This 
loss is variously estimated as being between 
£500 million and £1000 million a year. The 
official forecast is that by about 1962 there 
will be over 10,000,000 vehicles on the roads 
against the 7,000,000 at present. Many 
people believe that the impending traffic 
deadlock on the roads will occur about the 
time that these 10,000,000 vehicles reach the 
roads. 

Does any railway enthusiast really believe 
that if all the traffic the railways are capable 
of carrying were diverted to them (by 
legislative and other forms of coercive 
action), it would make any appreciable 
contribution to postponing the impending 
traffic deadlock on the roads ? Can rail- 
way enthusiasts support the contention 
that conversion of the railways into roads 
of the kind advocated by Brigadier Lloyd 
would fail to achieve that all the traffic the 
roads and railways carry to-day and are 
likely to carry in the foreseeable future 
could be easily transported and parked 
and provide a substantial margin for future 
development ? 

Surely it is difficult to avoid the conclusion 
that any scheme which provides adequate 
roadways to cope with foreseeable growth 
of motor traffic over the next few years, 
but leaves the railways undisturbed, will 
result in the eclipse of the railways as com- 
petitive carriers of passengers and freight. 
When that time inevitably arrives the 
country would be left with some 20,000 
miles of magnificent right of way surplus 
to its requirements; meanwhile in an 
emotional attempt to preserve an effete 
railways system vast damage and hardship 
would have been inflicted upon the interests 
and rights of a great number of innocent 
citizens, astronomical costs would have 
been incurred by the community, and a 
wholly avoidable deadweight of debt would 
have been laid upon the nation. In addition, 
the compromises which would be inevitable 
in providing the roads would have produced 
a system riddled with inefficiencies of all 
kinds. 

These are not idle words—at the recent 
conference held by the Institution of Civil 
Engineers (November 13 to 15, 1957), 
no one cavilled at the estimate of £3500 
million for “ tinkering” with our existing 
roads and building an insignificant mileage 
of new ones. The estimate for converting 
the whole of the 20,000 miles of right of way 
at present occupied by the railways is reliably 
estimated by independent advice as well 
below one third of this figure, and in con- 
verting the railways no hardship would 
need to be inflicted upon the citizen, indeed, 


a lasting boon would have been conferred 
upon the taxpayer. 

During the last few days it has been most 
discreetly announced that in addition to the 
accumulated loss of over £70,000,000 incurred 
by the British Transport Commission since 
nationalisation a further loss of over 
£50,000,000 is anticipated for 1957. No 
railway enthusiast will deny that the loss 
on the railways is far greater as the sub- 
stantial profits of some of the Commission’s 
other twelve or so activities have been taken 
into account! During the same period of 
ten years the national exchequer has surely 
received more than £3000 million from 
taxation of road traffic. 

The responsibility of authority for fully 
informing the taxpayer on the answers to 
these all important policy matters is inescap- 
able and cannot be lightly “‘ brushed off” by 
any endeavour to say that some private 
citizen who had the bright idea and went to 
the expense of writing and publishing a 
book on the subject should be responsible 
for undertaking the duty of lax authority. 

E. C. GORDON ENGLAND 

Railway Conversion League, 

London E.C.1. 
February 13, 1958. 


Sir,—Your comments on the proposals 
for converting railways into roads in your 
January 31 issue, if rather sceptical, were 
at least pertinent. 

One has little doubt that when the scheme 
for building railways in this country was 
first propagated, questions such as those 
raised by you and many others were put 
forward by the contemporaries of Brunel 
and Stephenson. Nevertheless none of the 
difficulties were allowed to stand in the way 
of a scheme which far sighted statesmen 
and business men realised was essential to 
the future well-being of the country. The 
development of road transport has shown 
that the captive vehicle has outlived its 
usefulness and the one valuable legacy of 
this great enterprise, i.e. the permanent way, 
has become a liability instead of an asset, 
by reason of the unwillingness of the railway 
protagonist to give place to more modern 
and efficient forms of transport on these 
magnificent routes, which, if properly de- 
veloped, would be capable of solving this 
country’s traffic problems for many years 
to come. 

In criticising Brigadier Lloyd’s suggestions 
one should bear in mind that it is unreason- 
able to expect one man to provide the com- 
plete answer to each of the many individual 
problems associated with such a project. 
On the other hand enough knowledge is 
available in those countries which have 
already modernised their road systems to 
provide the means for dealing with the 
technical details of the scheme. With a 
Government possessing the courage and 
imagination to face up to the challenge 
Britain could well lead the world in the 
field of road transport as she once did in 
railway development. 

It is an indisputable fact that neither 
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railway modernisation nor the pitifully 
inadequate programme of road building 
will prevent a traffic crisis arising within 
the next six years. Against this background 
it is morally indefensible that a proposition 
for fully utilising our 20,000 miles of perma- 
nent way to the very best advantage should 
be denied immediate and full investigation 
on the highest level. 

L. M. BALLAMY 

Guildford, 
Surrey, 
February 12, 1958. 


Book Reviews 


The Treatment of Trade-Waste Waters and 
the Prevention of River Pollution. Edited 
by Perer C. G. Isaac. Public Health 
Engineering Section, Department of Civil 
Engineering, University of Durham, King’s 
College, in association with Contractors’ 
Record, Ltd., Lennox House, Norfolk 
Street, London, W.C.2. Price 45s. 

THis book contains the text of a series of 

twenty-two lectures, each followed by a brief 

discussion, given in April, 1957, during a 

fortnight’s course arranged by the Public 

Health Engineering Section of King’s College, 

Newcastle. More than 100 persons attended 

this course—some from River Boards, sewage 

authorities, and the like, but most from 
industry. The high level of seniority of those 
who came and the wide range of manufac- 
tures they represented are clear indications 
of the importance which effluent disposal has 
assumed in recent years. Many firms now 
have an officer with a special responsibility 
for dealing with this problem ; indeed, in 

a large firm he may have no other respons- 

ibility and may be in charge of a section 

working entirely on effluent disposal. 

In deciding on the most economic method 
of dealing with a particular liquor a great 
many factors have to be taken into account. 
It may pay to change the factory processes 
to reduce the volume or alter the composition 
of the effluent, or it may be practicable to 
recover a saleable product from it. It may 
be decided to treat it at the factory and to 
discharge it to a stream—in which case the 
requirements of the River Board, the possible 
reaction of riparian owners, and the effects 
of the effluent on the river will have to be 
taken into account—the effect on its use as a 
water supply, for example, or on its ability 
to support a fishery. The standard of effluent 
required may well determine the method of 
treatment to be employed at the factory—and 
these methods are very diverse, including, as 
they do, physical processes such as floccula- 
tion, sedimentation, and dewatering of 
sludges; chemical processes such as neutralisa- 
tion, oxidation and reduction, and a variety of 
high-rate and low-rate anaerobic and aerobic 
microbiological processes. Or it may be 
decided to negotiate with a local authority 
for permission to discharge the liquor to a 
sewer, in which case the effluents officer 
should have a general knowledge of sewage 
treatment processes, the effects of his liquor 
on them, and methods of pretreatment which 
may be required, and he should be able to 
advise his firm on the reasonableness of any 
capital or annual charges for treatment which 
the local authority proposes to make. 

The business of effluent disposal thus 
requires some knowledge of a wide range of 
topics. In the course of the lectures at 
Newcastle each of these was dealt with by a 
specialist in his field ; the staff work and 
editing must have been very good, for the 
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printed proceedings give almost as complete 
an account of the whole subject as would a 
textbook of the same length by a single 
author. There are three main sections. The 
first (six lectures) deals with the effects of 
industrial wastes on the chemistry and 
biology of rivers, on the legal position, on 
discharge of liquors to sewage works, and 
on general methods of treating industrial 
wastes; the second (nine lectures) with 
methods of analysis, instrumentation and 
automatic control, physical and biological 
methods of treatment, and treatment plant 
engineering. The third section (seven 
lectures, mostly by industrial chemists and 
engineers) is particularly valuable and con- 
tains much new information on modern 
methods of treating wastes from particular 
industries, including electroplating, and the 
manufacture of rayon, paper and pesticides. 
There are excellent indexes of subjects and 
authors, and most of the lectures include a 
useful short bibliography. 


Elements of Heat Transfer. By M. Jakos 
AND G. A. HAWKINS. 3rd Edition. Chap- 
man and Hall, Ltd, 37, Essex Street, 
London. W.C.2. Price 54s. 

Tuis is the third edition of a deservedly 

popular text book on heat transfer for 

engineering students. Professor Hawkins, 
working alone since the death of Dr. Max 

Jakob, has made a number of additions and 

changes, but has resisted the temptation to 

insert material of a _ post-graduate level. 

It is still primarily an educational work, 

although designers will find in it many of 

the more useful property values and standard 
results. 

Additions include heat transfer to liquid 
metals, the use of equivalent electrical 
circuits for solving conduction problems, 
an introduction to boundary-layer theory, 
a section on gas radiation, and a chapter on 
mass transfer. As is to be expected, the 
additional sections are not all so polished as 
those which have appeared before ; suc- 
cessive waves of students have not yet had 
time to wear all the angularities smooth. 


This is most noticeable in the electric 
analogue section; here the notation 
seems needlessly profuse, and the equa- 


tions are rendered difficult to understand 
by containing mixtures of electrical and 
thermal units. A simpler procedure is to 
make the electrical and the thermal equations 
dimensionless separately, and then to demon- 
strate their identity of form. 

The boundary-layer section is also some- 
what ill-digested. An elementary treatment 
which other authors have found successful 
is to state that exact solution of the differ- 
ential equations is difficult, and then to 
show that approximate answers can be 
easily obtained by assuming the velocity 
and temperature profiles to be polynomials 
which are used to solve integral equations. 
The reader of the present book, on the other 
hand, is likely to assume that the poly- 
nomials are the exact profiles, and that the 
integral equations are too difficult for him 
to solve ; for Professor Hawkins omits their 
solution but merely writes of “ suitable 
mathematical procedures.” The polynomial 
profiles might just as well not have 
been introduced. It seems, incidentally, 
a pity that the opportunity was not taken, 
either to remove the section on the so-called 
** gas film’ on page 134, or to explain that 
this concept was an early forerunner of the 
boundary-layer idea and is now quite dis- 
credited. 

The chapter on mass transfer is con- 
ventional ; which is to say that, in different 
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places, three different units are used for 
concentration, namely pound mole per cubic 
foot, atmospheres partial pressure, and 
for water vapour pound per pound dry air. 
Most of the theoretical discussion is in terms 
of partial pressure. This confusing situation, 
which has long prevented mass transfer 
from being as easily understood as heat 
transfer, results from the fact that the early 
workers in this field approached it from the 
direction of the kinetic theory of gases. 
Nowadays their cumbersome formule are 
still retained even though, at least for tur- 
bulent flow, they are less accurate than 
simpler ones in units more familiar to the 
engineer. However, Professor Hawkins 
presents the formule clearly, and can hardly 
be criticised for keeping to established pro- 
cedures in an undergraduate text. 

Despite the above mentioned _ short- 
comings, this book, which was already good, 
is now better. By the time the fourth edition 
comes along it may well be the best intro- 
duction to heat transfer of all. 


Statically Indeterminate Structures. By R. 
GARTNER, D.Sc. Third edition. Concrete 
Publications, Ltd., 14, Dartmouth Street, 
London, S.W.1. Price 18s. 

TuHIs edition includes a description of the 
** plastic-hinge”” method of designing re- 
inforced concrete frames. The sections 
which describe the “ influence-coefficient ”’ 
method have been expanded, and additions 
have been made to the chapter on curved 
beams. The section describing distribution 
methods has been brought up to date, and 
the design of a Vierendeel girder is described 
and illustrated. 


Books Received 


The Structure of Steel. Third edition. By Edwin 
Gregory and Eric N. Simons. Odhams Press, Ltd., 
96, Long Acre, London, W.C.2. Price 18s. 


Technical Drawing. Part 2: Applied Geometry. 
Part 3 : Engineering Practice. By W. Abbott. Blackie 
and Son, Ltd., 17, Stanhope Street, Glasgow, C.4. 
Price 7s. 6d. each volume. 


Directory of Opportunities for Qualified Men. 
Edited by Clive Labovitch. Cornmarket Press, Ltd., 
1, Lower James Street, London, W.1. Price 8s. 6d. 


Technology for Sugar Refinery Workers. Third 
Edition. By Oliver Lyle. Chapman and Hall, Ltd., 
37, Essex Street, Strand, London, W.C.2. Price 70s. 


Elements of Classical Thermodynamics. By A. B. 
Pippard. Cambridge University Press, Bentley 
House, 200, Euston Road, London, N.W.1. Price 
15s. 


The Exploration of Space by Radio, By R. Hanbury 
Brown and A. C, B. Lovell. Chapman and Hall, 
=m 37, Essex Street, Strand, London, W.C.2. Price 
35s. 


Radiography in Modern Industry. Second edition. 
The Eastman Kodak Company, 343, State Street, 
oe 4, New York State, U.S.A. Price 5.00 

ollars. 


The Coal Industry of the U.S.S.R., Part 2: 2. 
Coalcutting and Loading. National Coal Board, 
Ser House, Grosvenor Place, London, S.W.1. 

rice 5s. 


Chemical Engineering Practice, Vol. 4. Edited by 
H. W. Cremer and T. Davies. Butterworth’s Scientific 
en rege Ltd., 4 and 5, Bell Yard, London, W.C.2. 

rice 95s. 


Electrical Technology. Seventh edition. By H. 
Cotton. Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, London, W.C.2. 
Price 50s. 


Friction, Lubricants and Cutting Fluids. By L. S. 
Morton and A. L. H. Perry. Cleaver-Hume Press, 
Ltd., 31, Wright’s Lane, Kensington, London, W.8. 
Price 3s. 6d. 
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Missiles, 
Large and Small 


We reproduce here photographs recently released 
of two contrasting weapons, the first British 
guided missile to enter service and the latest 
United States vehicle to achieve trials status. 
The Fairey “ Fireflash’’ is an air-to-air beam- 
rider and the Convair “ Atlas’’ a surface-to- 
surface weapon of intercontinental range with 
radar-supported guidance ; they have in common 
the use of two booster motors. On the right a 
“* Fireflash ”’ development round is seen carried 
by a “* Meteor ’’ with a radar nose 








F The ‘‘ Atlas ’’ is seen standing on a steel tube framework which 
carries many of the leads and supplies to the vehicle. Photo- 
graphs of shrouded rounds in transit have shown an irregular 
elongated hexagon form for the base, and it may well be that 
this stand is attached to the hull until it lifts under its own thrust, 
in order to ease the ground handling problems ; the structure 
cannot be regarded as robust, since it is dependent upon internal 
pressurisation for structural stability. This view is almost 
exactly along the ‘* width ’’ of the vehicle, and the two boosters 
cannot be distinguished ; they are liquid propellant motors 
with pivoted chambers, fed from the main tanks. Above the 
nearer one, painted with black and white stripes, the outboard 
guidance installation is distinctly visible. The two vernier 
nozzles which give slight control forces independently of the 
main motors can be seen in outline ; they are inclined to point 
away from the centre of gravity. Outrigged from the hull 
on the right, is apparently a camera to observe the progress 
of the test ; the leads running up the outside of the body to the 
nose are probably to carry information to the telemetry trans- 
mitter, rather than part of an actual round. An angle-of-attack 
probe crowns the re-entry profile. The clouds of frost show 
that the liquid oxygen tank has been charged. On the ‘‘ Atlas ”’ 
the sustainer motor runs in unison with the boosts, a system 
which on simple analysis is attractive for flight paths opposed 
rather by gravity than air resistance 
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A ** Fireflash ’’ is seen here in process of assembly. The principal division is between the explosive 
parts, the boosters and warhead, and the remainder, a joint that is made by a threaded ring rotated 
by a drive through an aperture in the body tube. Prominent in the picture on the right are the 
pressure-sensing switches on the noses of the combustion chambers which detect the all-burnt 
condition and detonate the explosive charges separating the boosts. The body of the dart will have 
been passed out on a functional test rig before being offered up. One of the attractive details of 
the design is the method of caging the attitude gyroscope after test ; a friction wheel is pressed 
against the outer gymbal and turned until, at the locking position, it drops through a recess in the 
rim. It is then resting against the inner gymbal and that is locked by repeating the process. The 
control and guidance are energised by a reservoir of compressed air and a silver-zinc battery, so 
that preparation of a round is reasonably straightforward 
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7 Cubic Yard Walking 


Dragline 


A walking dragline of 7 cubic yard capacity with a 140ft 
boom or 5 cubic yard capacity with a 180ft boom now 
being made by Ransomes and Rapier, Ltd., is of combined 
bolted and welded assembly, to facilitate dismantling, 
transport and re-erection on different sites. 
machine of this new design has been supplied to Sir Lindsay 
Parkinson and Co., Ltd., for work on an opencast coal site. 


Its erection on the site was completed in six working weeks. 


N important factor in the design and 
A construction of dragline equipment 
required for use on working sites such as 
opencast coal and iron mines is the incor- 
poration of means for ready dismantling 
for transfer to other sites and re-erection. 
Although this procedure of dismantling 
and re-erection does not take place often 
it has essentially to be simple, and re-erec- 
tion must not detract in any way from the 
structural rigidity of a machine which is 
highly stressed whilst in operation. Such 
a machine was the 12 cubic yard capacity 
W.600 walking dragline developed by Ran- 
somes and Rapier, Ltd., Ipswich, and 
described in our issue of August 24, 1956. 
This machine of about 800 tons was assembled 
by the use of fitted bolts throughout, and 
its heaviest component weighed only 24 tons. 
A further development on these lines, to 
provide a smaller capacity walking dragline 
which can be dismantled and transported, 
is the same firm’s W.300, the first model of 


Specification of W.300 Walking Dragline 


Length of boom, feet... ; 180 140 
Capacity of bucket, cu. yds. 5 7 
Angle of boom to_ hori- 


zontal, degrees so fh BS 25 » 3 


Radius of discharge, vertical, 
feet . is .. 178 171° 162 142 136 130 
Maximum allowable load at 
maximum radius, tons .. 2 
Approximate dump height 
at maximum radius, feet... 67 


Area of base, sq. ft 5 706 
Average bearing pressure of 

base, Ib/sq. in 8:45 8-36 
Maximum bearing pressure 

at front of base, ib/sq. in.. 21-2 16°8 
Bearing pressure of shoes 

(start of stride), !b/sq. in 9-05 11-3 
Drag and hoist motor, h.p. _ 225 
Rotate motors, h.p. (two) -- 75 
Motor generator set, driving 

a — 550 (3-3kV) 
Drag rope, single part Stin circ. 

Hoist rope, single part Stin circ. 
Boom hoist rope, eight parts 4tin circ. 
Working weight (with bal- 

Oe es 384 380 
Ballast, tons... ; 50 ‘ 50 
Walking stride , 4ft lin 
Walking speed, m.p.h. 0-154 
Rotate speed (no load), 

r.p.m. wy ; 2: 3 
Drag drum diameter ... 3ft 6in 
Hoist drum diameter... . 4ft Oin 
Maximum drag pull, tons 

(stalled) . eee Mae 33-0 39-7 
Maximum hoist pull, tons 

(stalled) ... . al aks 28-9 34-7 
Drag rope speed (650 r.p.m. 

motor), ft/min .. © 210 
Hoist rope speed (650 r.p.m. 

motor), ft/min 240 
Drag rope speed at no load, 

ft/min ae he 305 
Hoist r s at no load, 

3 any : me 350 


ft/min 
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The first 


which was recently placed in service by 
Sir Lindsay Parkinson and Co., Ltd., at 
the opencast coal site of the National 
Coal Board at Heddon-on-the-Wall, near 
Newcastle upon Tyne. 

The capacities and principal dimensions 
of this new dragline, which can be seen in 
the illustrations and drawings we reproduce, 
are given in the accompanying table. It is 
of unit construction having some seven 
major welded assemblies in the main base 
and superstructure elements, each assembly 
being complete with the machinery, drive, 
or other components ready for quick mecha- 
nical or electrical inter-connection. The 
main superstructure units have machined 
faces at a number of complementary points 
where they are jig drilled for coupling together 
with fitted bolts. The parts are located before 
bolting up by the insertion of alignment pins 
in precision reference bores through the 
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machined parts. When the main units 
have been securely bolted together they are 
welded along prepared edges to complete 
a rigid structure. Generally these welds 
are made along adjoining edges of main 
plate members of the welded units and in 
such positions as they are accessible for 
down hand working. Some twelve major 
welding runs totalling 150ft are involved in 
assembling the main units of the dragline 
structure. When dismantling a machine the 
flame cutting is carried out along the welds 
and the spacing is such that other structural 
members are well clear so that only a 
minimum of “ making good” by weld fill- 
ing will be required. 

The speed at which erection is possible 
was shown with the first machine of this 
design, on which assembly was completed 
in six working weeks. The machine was then 
“‘ walked” for a distance of approximately 


Walking dragline in operation on opencast coal site 
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1200 yards to its first working station. 

The new dragline is designed for electrical 
operation with Ward-Leonard amplidyne 
control and takes mains current at 3000V 
to 3300V through a trailing cable. The 
driver’s cabin extending well beyond the 


main structure at one side of the foot of 


the boom gives a clear unobstructed view, 
through large glazed sections, of the front 
and side walls of the excavation and the 
bucket when working. All motions are 
controlled by the driver from this cabin, 
which contains a control console built 
around the driver’s seat. The right hand 
arm of the console contains the master 
controller for the hoist/walk motor, and 
the switch for selection of the hoist or walk 
motion. Also in this arm are the switches 
for the swing motor brakes and parking 
brakes. The left hand arm contains two 
master controllers, one for controlling the 
swing motors and the other for selection 
of the hoist and/or drag clutches. Pedals 
are used to actuate the braking of the hoist 
and drag motions. __ It is expected that under 
normal conditions with readily handled 
material a cycle of dragging and hoisting 
the bucket, slewing through 90 deg, dis- 
charging and return should be completed 
in about 50 seconds. 

The 30ft diameter 3ft deep base of the 
machine is made in three segments, which 
comprise a main centre section and two 
wing sections. Each of these sections is 
a welded assembly of rolled steel plates 
forming a vertical box grillage welded to 
continuous heavy base and top plates. 
The centre segment has, on each mating 
side, four location plates top and bottom. 
Reamed holes in each of these plates, 
and in the corresponding wing segments, 
are used in conjunction with dowel pins 
to ensure alignment before site welding. 
The main top plates are gin thick and the 
base plates lin and Ijin thick. Along the 
adjoining edges the plates are machined 
to a predetermined angle for the welding 
operation which completes the rigid base 
assembly. 

The circumference of ‘the base round 
the upper side is reinforced to take the main 
roller path for the superstructure. This 
path has a mean diameter of 29ft Sin and 
comprises sections of 98lb standard flat 
bottom rail held in position by fitted bolts 
and setscrews. The roller circle carried on 
this track is a live ring of seventy-two 10in 
diameter rollers assembled in a structural 





Rotate frame assembly comprising main central box section, two wing 
and one front sections 
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steel frame. A ring of reinforcing plates 
is also provided for the 15ft 64in diameter 
rack of cast steel segments for the super- 
structure rotating gear. The main post on 


which the superstructure revolves is a mild 
steel forging which forms an integral part 
of the welded base. 


The projecting part 





Dragline operator’s seat and controls 


of the post is Ift 2in diameter and just over 
2ft high. 

The rotate frame or superstructure com- 
prises an assembly of four separate sections 
each being a welded unit of rolled steel 
plates and rolled steel sections. The main 
unit is the central box structure fitted with 
the sections to be seen in one of our illustra- 
tions. The main machinery of the dragline 
is assembled on this structure, and the com- 
plete unit, weighing some 77 tons, is trans- 
ported as a whole when the dragline is 
broken down for removal to another site. 
The three assemblies which are attached 
to the central machinery unit comprise a 
similar wing section on either side and a 
front section. This complete rotate frame 
is shown in course of assembly at the maker’s 
works in one of the photographs we repro- 
duce. The sections are connected through 
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fitted bolts and corresponding machined 
pad faces with precision alignment by 
dowels in reamed holes. Complete rigidity 
is ensured by welding along prepared edges 
of the adjoining faces of the top and bottom 
plates of the sections to form an integral 
frame. 

The main transverse girders of the rotate 
frame form a rigid bridge girder for carrying 
the walking loads, and the wing section 
on each side has an integral axle on which 
the eccentrics of the machine are carried. 
The frame has an overall length of S5Oft 9in, 
a width of 38ft 10in and is 6ft deep. Bolted 
to its underside is a flat bottom rail corre- 
sponding to that of the base to form an upper 
roller path. The main centre post bush is 
carried in a tapered sleeve to facilitate 
withdrawal. 


WALKING MECHANISM 

The walking equipment is of similar 
self-contained design to that fitted on pre- 
vious draglines made by the company. 
It comprises rectangular walking shoes on 
each side of the machine, and these shoes 
are brought into contact with the ground 
by an eccentric operated jacking device. 
In the walking operation the entire machine 
is tilted on its base and slid along the ground 
in a series of “ steps * in any required direc- 
tion. The legs of the jacking device are 
attached at their lower ends to the shoes 
by spherical ankle bearings which allow 
motions of the shoes in all planes so that they 
can bear evenly on irregular ground surfaces. 
Links pivoted to the upper ends of the legs 
are attached at their other ends to the main 
structure, and these links constrain the lower 
ends of the jacking legs to impart the iongi- 
tudinal motion by which the machine travels. 

The two fabricated steel plate and section 
walking shoes are each 30ft long by 5ft 6in 
wide and have angle sections welded to the 
underside to provide a good grip on the 
ground surface during travelling. Each 
eccentric is built up of welded steel plates, 
with an alloy steel centre casting fitted with 
a bronze bearing through which it is mounted 
on its axle. The outer end of the eccentric 
bearing bore is squared to take the driving 
end of the walking motion drive shaft. 
Round a circular pathway at the periphery 
of the eccentric there rotates a roller bearing 
comprising thirty-three steel rollers. These 
rollers are mounted on ball bearings and are 
spaced in a cage, and the bearing itself 
revolves in the pathway machined in the 
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jacking leg. By supporting the eccentrics 
directly on axles the 14in diameter walking 
drive shafts are relieved of the bending 
stresses when the legs take the weight of 
the machine during walking. 

The main gear wheel mounted on the 
squared end of the walking drive shaft is 
driven through a spur pinion on the end of 
the drag drum shaft and this f.nion is 
engaged by means of a sliding dog clutch 
operated by a compressed-air cylinder 
through a magnetic valve. A brake on the 
walk drive, which holds the shoes in the 
raised position during digging, is applied 
by heavy springs and released by an air 
cylinder. The walk motion brake and 
clutch gear are interlocked so that the clutch 
is engaged before the brake is released and 
the brake is applied before the clutch is 
disengaged. 

The main machinery of the dragline is 
supported through fabricated and cast steel 
brackets on the main longitudinal girders 
of the centre section of the rotate frame. 
The main 225b.h.p. motor drives the first 
double helical gear reduction through a 
flexible coupling. This drive is transmitted 
to the gears keyed on the hoist and drag 
drum shafts. The drums are mounted 
freely on spherical roller bearings on these 
shafts which are in turn carried on roller 
bearings in brackets bolted to the main frame. 
The drag drum is at the rear of the hoist 
drum, beneath which its rope passes to the 
fairlead. Each of the drums has an indepen- 
dently controlled external contracting band 
clutch which is engaged by a compressed- 
air cylinder and released by spring pressure. 
An external contracting band brake on each 
drum is applied by a weight and released 
by air pressure. The hoist and drag brakes 
are pedal operated through control valves 
designed to exhaust air in direct proportion 
to the travel of the pedals, to give the driver 
the necessary “‘ feel.”” Magnet valves situated 
close to the brake cylinders come into effect 
in the event of a power failure tg exhaust 
the air and give immediate application of 
the brakes. 

Two rotate units, one on each side at the 
front of the rotate frame, are each driven 
by a 75h.p. motor. At no-load this drive 
gives a rotate speed of 2-3 1r.p.m., which at 
the jib head is 2570 feet per minute for a 
5 cubic yard bucket equipment and 2050 
feet per minute for a 7 cubic yard bucket 
equipment with their different boom lengths. 
An independent boom hoist gear driven by 
a 10h.p. motor is situated below the main 
deck towards the rear of the machine. The 
boom hoist drive is fitted with a “ Stacreep ” 
brake, to control the boom _ lowering 
operations, as well as a solenoid operated 
emergency brake. 

The cantilever design boom of the machine 
is built up of rolled steel sections rigidly 
braced and jointed. It is of rectangular 
cross section with two double compression 
and tension longitudinal members. A struc- 
turat steel link which joins the boom to 
the head of the “A” frame through pin 
connections is arranged to support the boom 
in three alternative positions at angles of 
25 deg., 30 deg., or 35 deg. In the case of 
the present 7 cubic yard machine its 140ft 
boom is set at the 30 deg. angle to give a 
vertical radius of discharge of 136ft with 
an approximate dump height of 61ft. A 
trunnion mounted hoist sheave is fitted at 
the boom head and the hoist rope is supported 
by pulleys arranged at intervals down the 
boom. When required the boom can be 
lowered to the horizontal sage by its 
independent hoist unit using eight parts 
of rope. A fairlead assembly mounted in 
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front of the rotate frame is of orthodox 
design. It consists of two vertical and 
two horizontal sheaves with guide cheeks 
in a pivoted cast steel frame. 

The main motor generator set at the rear 
of the rotate frame comprises a 550 b.h.p. 
squirrel cage induction motorcoupled through 
flexible couplings to a 200kW (drag/hoist 
drive) generator on one side and a 130kW 
(rotate drive) generator on the other side. 
A Korndorfer design auto-transformer 
starter is installed for the main motor 
generator set. A four-unit exciter/amplidyne 
motor generator set, which includes a 
20 b.h.p. squirrel-cage motor, a I10kW 
exciter generator and two amplidynes, is 
provided for the excitation and control of 
the motor and generator fields. A motor- 
driven compressor supplies air at 100 Ib 
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to 115 1b per square inch for the pneumatic 
controls, and a diesel-driven compressor is 
installed for standby purposes. A diesel- 
engine-driven alternator has also been 
installed for emergency lighting. 

A substantial framework of angle section 
for the main house and cabin of the machine 
is clad with steel sheet in which large windows 
are fitted to give good lighting. Fans located 
in the roof ensure adequate ventilation. 
A hand-operated 5-ton-capacity overhead 
crane serving the full length of the house 
facilitates maintenance. This lifting appara- 
tus is supplemented by a 5-ton hoist running 
on a cantilever girder slung underneath 
the main crane runway and projecting out 
through one side of the house, to enable 
equipment to be handled into or out of 
the machine. 


Air Suspension for Road Vehicles 


No. Il—{Continued from page 253, February 14) 


On Tuesday February 11, a brief account of the past applications of air springs, 

principally in the United States, was given by J. H. Sainsbury* to the Automobile 

Division of the Institution of Mechanical Engineers. Below we give an account of 

part of the discussion. We also reproduce, from the General Motors “ Engineering 

Journal,” an illustration to show how easily single-convolution springs are applied 
to a suitable vehicle. 


R. V. E. GOUGH (Dunlop Rubber 

Company) pointed out that despite all 
that had been published, the paper included 
only one reference : a bibliography would 
be a valuable part of the author’s written 
reply. He believed that a bellows life of 
10° cycles was adequate only if these were 





Fig. 4—The single convolution bellows used with a hollow piston, offers a 
remarkably compact suspension unit, exemplified here by a United States vehicle 


full travel cycles. The design of profiled 
pillars (Fig. 1, page 253, ante) was exceedingly 
laborious unless a high-speed computer 
was employed. Tyre and brake noises 
might travel to the chassis by way of the 
radius rods if the designer did not forbid : 
however, by employing damping in the 
entrained air and inertia damping on the 





* Development ineer, Firestone T: and Rubber Com- 
pany, Ltd., Brentfon 2 


unsprung mass, it might be possible to 
eliminate dampers linking the sprung and 
unsprung masses. 

The author replied that the life quoted, 10° 
cycles, was for a travel of 75 per cent full 
stroke. 

Mr. 


B. Mackenzie (Austin Motor Com- 
pany), believed that 
suspension frequencies 
of the order of 50 cycles 
per minute would be 
uncomfortable. Was 
it not the case that 
at least one manufac- 
turer had discarded 
surge tanks integral 
with the structure as 
unreliable 2? An air 
compressor, water 
trap, and anti-icer were 
all unwelcome: he 
believed that the use of 
ammonia on a closed 
cycle would reduce the 
demand for power. 

The reply was that 
condensation had {not 
proved prejudicial to 
air braking systems. 

Mr. Kirk (Westing- 
house Brake Com- 
pany): There were 
four variants of level- 
ling valves to be con- 
sidered : 

(a) Instantaneously- 
acting simple valve. 

(b) Valve with time 
delay. 

(c) Valve locked out of action when not 
required. 

(d) Valve giving greatly reduced flow 
when vehicle was moving. 

Experience in the United States showed 
that valves should be selected on the counts 
of air consumption and valve cost. The 
cost of a hydraulic time delay device had 
led to a reduced-feed valve being used on 
cars and a lock-out valve which admitted 
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air only when the doors were open on com- 
mercial vehicles. 

The reply was that the objection to a lock- 
out valve was, how was it to be selected ? If 
it energised the system only when the acceler- 
ator pedal was released, the suspension would 
not be pumped up on a cold morning when 
the engine was warmed up at part load. 

Mr. D. Hodkin (E.R.A.): It is annoying 
that, although an elementary examination 
clearly shows that the vehicle type, other 
than the heavy commercial, which is most 
capable of demonstrating the technical 
benefits of air suspension, is the mass-pro- 
duced private car in the lower price bracket, 
this group is the least able to stand the higher 
production costs involved. 

It has been suggested that air suspension 
will allow two beneficial changes to be made 
in suspension dynamics, first, the reduction 
of the suspension natural frequencies to 
values as low as 40 cycles per minute (this 
to improve riding comfort), and, secondly, 
the increase of tyre operating pressures with 
its immediate effect of an increase in wheel 
patter frequency (this to improve vehicle 
control). It is our contention and experience 
that such changes, on the contrary, reduce 
vehicle ride and control behaviour, unless 
associated with a fundamental change in 
damper characteristics. Practical road test 
work has shown that wheel-to-body move- 
ments are largely compounded, as might well 
be expected, of oscillations at the two 
resonant frequencies, coupled by sharp 
transients. The changes suggested widen the 
gap between these two frequencies and, 
because the damper has to act across the 
suspension spring to limit both resonances, 
the danger of feeding high loads at high 
frequency into the vehicle structure is 
unavoidable if adequate control of the lower 
frequency is required. The wider this gap 
the more impossible becomes the com- 
promise involved in the damper settings. 

The hydraulic damper as we know it 
to-day is solely a velocity sensitive device 
and theoretically takes no account of changes 
in applied frequency. To illustrate these 
effects we may consider a case in which 
suspension frequency is 60 cycles per minute, 
wheel patter frequency 600 cycles per minute, 
and representative damper settings are 
employed. A 4in high discontinuity in the 
road surface will set up an unsprung mass 
oscillation in which the maximum velocity 
of displacement is approximately 1-5ft per 
second, and producing a load in the damper 
of, say, 500 lb. The slope of the load-time 
curve under these conditions will be of the 
order of 20,000Ib per second. The same 
dynamic system with the total amplitude 
movement of the sprung mass of Sin gives 
rise to identical damper displacement velocity 
and, therefore, loading, but in this case, due 
to the lower frequency, the slope of the load- 
time curve is only 2000lb per second, i.e. one- 
tenth of the former value. In the former case 
the changes in loading of the suspension 
spring are insignificant compared with those 
in the damper. In the latter case the changes 
of the spring and damper loading are of the 
same order, but the total shock value on the 
chassis is very much less. These shock values 
or load-time differentials are considered to 
give a good indication of the level of passenger 
discomfort as well as of the induced struc- 
tural shudder. From these crude illustrations 
it can be clearly seen that the lower spring 
rates have virtually no effect on the “ cobbly ” 
ride at low speeds or on “ cat’s eye” thump 
and other similar effects where the damper is 
really the commanding influence ; on the 
other hand, the lowering of the suspension 
frequency and elimination of “ stiction ” effect 
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may well demand harder damper settings to 
control these movements—the effect of these 
is to further increase the high-frequency 
problems. 

The author replied that damping by an 
orifice in the air passages was not at present 
in use. 

Mr. F. J. James (Hymatic Engineering) 
had five objections to lock-out levelling 
valves : 

(a) Any leakage would not be made up. 

(5) Passengers might board the car before 
the engine was started and the reservoir 
charged. 

(c) The change of load due to fuel burn-off 
would be sufficient to affect the headlight 
setting. 

(d) Rapid response of the suspension 
would only be available if a large compressor 
was used. 

(e) The suspension pressures would be 
in error if they were set with the car on an 
inclined surface. 

For these reasons he preferred the two- 
stage valve, but the time-delay pattern was 
more economical in air demand : adequate 
delay was available for negotiating bends. 

The author replied that, for the bellows, 
leakage was kept within 1 lb per square 
inch in twenty-four hours, and the valve 
manufacturers should be able to obtain the 
same performance, 


291 


Mr. J. A. Channer (E.R.A.) inquired 
whether there was any experience to show 
what life a single-convolution bellows would 
have. The frequency of a self-levelling con- 
stant-volume suspension was not constant, 
because the bellows had a spring rate, and 
since it did not operate in a vacuum, the rate 
did not vanish at zero load. He believed 
that an index of 1-38 in the pressure- 
volume relationship was too high for a 
relatively slow cycle: 1:2 fitted his 
observations better. It was only true of 
two-convolution bellows that they had no 
lateral stiffness : a single-convolution unit 
had a stiffness of about 1000Ib per inch, 
In deciding upon a suspension frequency 
the roll stiffness, which affected handling 
qualities, must be given weight : handling 
qualities were more important than comfort. 

The reply was that the flex life of the 
single-convolution bellows had not been 
proved in service but, if suitably designed, 
a life equivalent to the double convolution 
unit would be obtained: an important 
parameter was the ratio between the bead 
diameters. A semi-trailer with coil springs 
had been shown to have suspension fre- 
quencies of 85 loaded and 150 unloaded— 
with air springs the corresponding figures 
were 85 and 90 : that was effectively constant 
frequency. He was surprised that such a 
low index as 1-2 should be suggested. 


1000 H.P. Aircraft Turbines 


Performance estimation and initial design of the Armstrong-Siddeley 1000 h.p. gas 
turbines for propeller and rotor drive have now been completed. The first engine 
is expected to run in the middle of this year. 


URING 1957 it was decided by Arm- 

strong-Siddeley Motors, Ltd., that, as 
its ** Mamba ”’ and the Rolls-Royce “* Dart ” 
had been developed to give about twice their 
original 1000 h.p., there was a need for an 
engine of such a power for civil aircraft, for 
which purpose a unit of low first cost and 
good reliability rather than minimum weight 
and maximum efficiency was required. Expe- 
rience with the “‘ Mamba” compressor, 
handling 18 Ib per second at a pressure ratio 
of 6:1, had shown that the small blades of 
the final stages were very prone to fouling 
by oil and dust, and that efficiency was not 
restored fully by washing with water, 





detergent or kerosene, nor by aspiring 
abrasives such as crushed walnut shells or 
apricot stones: such cleaning operations 
were not considered likely to be acceptable 
to airlines, and were incompatible with the 
use of bleed air for pressurisation or other 
purposes. For this reason the new engine, 
of two-thirds the mass flow, was visualised 
as a centrifugal unit. The first design 
resembled the “‘ Dart” in cycle, being a 
fixed-shaft engine with two compressor 
stages, but having the customary Armstrong- 
Siddeley vaporising burners. The per- 
formance of this project was deemed to be 
unacceptably low, and a free-turbine design 


Port side of a “‘ P.181 ”’ with bifurcated exhaust ducts: an auxiliary drive can be seen below the engine 
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foliowed it ; such an engine is suitable for 
helicopter propulsion, so that the Mk. | 
variants of both “P.181°" and “ P.182” 
were evolved. These were the engines shown 
in model form at the S.B.A.C. Exhibition 
last year. It was found that passing the 
power turbine shaft through the compressors 
resulted in the first-stage impeller becoming 
larger, and hence heavier and more highly 
stressed, than desired ; therefore, the reduc- 
tion gear was built at the turbine end of the 
engine. This required the air to be turned 
through roughly 180 deg. at both intake 
and exhaust, a performance that was only 
mediocre and so a _ two-stage transonic 
axial compressor was substituted for the 
first centrifugal stage, allowing the use 
of coaxial compressor and power turbine 
shafts in the familiar manner. In order to 

save the time, expense and difficulty that 
would have been involved in developing 
the transonic compressor, a slight sacrifice 
in performance was then decided upon, and 
the Mk. II engines, described hereafter, have 
conventional subsonic two-stage axial com- 
pressors, followed by a single centrifugal 
stage. In the case of the “ P.181 ”’ for rotor- 
craft, the power can be taken either from the 
intake or exhaust end of the engine. 

Whereas British practice with compressors 
of this nature has, in the past, been to use 
them to allow long, straight-through combus- 
tion chambers, this design has a reverse-flow 
combustor ; apparently the use of a very 
small number of stages resulted in the last 
stage diffuser being so much larger than the 
turbine that ample space was available to 
turn the flow inwards through 180 deg. twice. 
The reverse-flow chamber has been absent 
from aero-engine practice in this country 
since the designs of Power Jets, Ltd., were 
built, and this is probably the first detailed 
design of a fully annular _reverse-flow 
chamber ; similar chambers have been 
included on Fiat and Lycoming engines of 
small powers. Particular interest attaches 
to the predicted pressure drop ; due to the 
low velocities prevailing, a lower power is 
anticipated than for the straight-through 
annular chamber of a “Sapphire,” for 
which cross-sectional area is _ severely 
limited, has a drop of 5 per cent. A ring of 
twenty-six of the familiar “ walking stick ” 
vaporisers is fitted at the back of the 
chamber ; these will allow kerosene or gas 
oil to be used or, for a short time only, leaded 
petrol. 

The compressor turbine has two stages 
and the power turbine one ; the first row of 
rotor blades is unshrouded, since this allows 
a significantly higher inlet temperature. 
Nimonic 100 blades are used, with extended 
platforms to reduce the heat transfer to 
the root ; air cooling is regarded as a possible 
development. 

The reduction gear is in two stages; the 
first is a simple layshaft arrangement to 
facilitate the provision of alternative ratios 
and uses double helical split gears in the plane 
of symmetry. Thesecond stage is epicyclic and 
employs straight-toothed gears, it being con- 
sidered that the very difficult conditions 
supported by the planet bearings should 
not be aggravated by end thrust. The annulus 
is restrained by a torquemeter. 

Both compressor and turbine are designed 
to minimise the damage to the airframe con- 
sequent upon failure of engine components. 
Steel bands surround the compressor casing 
opposite the rotating blades of the axial 
stages, and the blades of the diffuser are 
steel. The casings surrounding the turbine 
also are designed to contain any blade torn 
from the rotors. An unusual safeguard 
against overspeeding of the power turbine 
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Port side of the ‘‘P.182”’: only the position of the burners emphasises the unusal layout in this 
view, but the shape of the compressor casing is disguised by the oil tank cast into the upper half and the 
auxiliary gearbox cast into the lower half 


is provided on the rotorcraft engine, there 
being a freewheel between power turbine and 
compressor turbine. This means that with 
the power turbine unloaded, the com- 
pressor line may be allowed to run at any 
speed up to the power turbine designed speed 
of 14,600 r.p.m.; by making this the flight 
idling setting, the time taken to reach full 
torque from zero is under 1-5 seconds. 
Without the freewheel, compressor speed 
would have to be reduced to under 12,000 
r.p.m. when the power turbine was unloaded, 
and at least four seconds would be needed to 
achieve full power. The fuel flow at flight 
idling is about twice that at throttle closed 
(6000 compressor r.p.m.), 190 lb and 95 Ib 
per hour respectively, at sea level. 

The “ P.181” is essentially a constant- 
speed engine, the power turbine running at 
14,600 r.p.m., although the maximum per- 
mitted speed is 20,000 r.p.m., as for the com- 
pressor turbine. In order to ease the task 
of the power turbine 
governor, the coarse 
control of fuel flow is 
obtained by a pro- 
grammed selection 
from the collective 
pitch control; thus, in 
case of failure of the 
output speed governor 
or output torque limit- 
er, Operation is simple 
for the pilot after 
they have been isola- 
ted by a_ solenoid- 
operated valve. A twist 
grip on the pitch 
lever allows the engine to be slowed below 
flight idling, and the acceleration of the rotor 
after starting to be restricted. The fuel flow 
is also limited by a device sensitive to com- 
pressor pressure, which safeguards the com- 
pressor turbine from overspeeding and the 
compressor from stalling during acceleration. 
The freewheel causes there to be a minimum 
non-zero power, at constant rotor speed, 
corresponding to 14,600 r.p.m. compressor 
speed ; this varies with temperature and 
pressure, but is about 100 h.p. The design 
speed of 14,600 r.p.m. corresponds to the 
best fuel economy for an arbitrary rating of 
800 h.p. at 11,000ft 1.S.A. 

The turbo-prop has an all-speed governor 
controlled by the pilot’s power lever ; because 
this is a mechanical governor, an automatic 
trimmer is necessary to suppress variations 
in speed as change of temperature and 
pressure alter the fuel-flow/speed relationship. 
An acceleration control and overspeed 
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DOUBLE HELICAL DRIVE ~ 

TO FIRST (LAYSHAFT) 

STAGE OF REDUCTION 
GEAR 


detectors for both turbines are also included. 
The maximum fuel flow is fixed, so that com- 


pressor speed will fall in the most favourable 
conditions of low temperature and high 
intake pressure. 

On the “* P.182,” a second lever controls 
the propeller speed and selects “ feather ” 
and “ park’’; this second lever allows a 
lower speed to be imposed upon the propeller 
in cruising flight than corresponds to 
maximum power, and, hence, noise is 
reduced ; the complication of a computer 
determining optimum propeller speed is 
thereby eliminated, and, since operation is 
near to the maximum shaft power for a given 
compressor line speed, small variations in 
propeller speed do not affect efficiency 
significantly. Reverse thrust will be available. 

Sea level static performance figures for the 
two engines are given in the accompanying 
table. The rotorcraft engine has also a sixty- 
minute rating intermediate between the 


maximum (five minutes only) and maximum 
continuous. 


Ratings at less than maximum 






Flow diagram for engine driving at intake end 


compressor speed are defined by turbine 
inlet temperature, and, therefore, compressor 
speeds will depart from those quoted in non- 
standard conditions. 


Sea Level Static Performance 


“Pig” | 





“Tee” 
Mass flow 12-25 Ib/sec 12-5 lb/sec 
Pressure ratio $-9 5-9 
Compressor speed | 20,000 r.p.m. 20,000 r.p.m 
Turbine inlet temperature ...! 1,150 deg. K. 1,160 deg. K. 
Maximum power ‘ 1,020 h.p. 1,100 h.p 
Thrust a : 200 200 Ib 
Fuel consumption 0-71 Ib/s.h.p 0-65 Ib/e.s.h.p. 
hour hour 
Weight 540 Ib 600 Ib 
Continuous maximum : 
Compressor speed 19,500 r.p.m. 19,500 r.p.m 
Turbine speed | 14,600 r.p.m 17,000 r.p.m 
Power 930 h.p 960 h.p 
Thrust 180 Ib 180 Ib 
Consumption | 0-72 1b/s.h.p. 0:65 Ib/e.s.h.p. 
hour hour 
Recommended maximum 
Compressor speed ... 18,900 r.p.m 
Turbine speed 17,000 r.p.m 
Power @... 810 h.p 
Thrust - 165 Ib. 
Consumption j — | 0-68 Ib/e.s.h.p. 
hour 
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Tidal Model of the Port of 
Southampton 


A HYDRAULIC model of the approaches and 
the port of Southampton has recently been 
used to ascertain the effects on the hydraulic 
regime of the area of proposals for a deep water 
jetty for large oil tankers at Warsash, where the 
River Hamble flows into Southampton Water. 
These investigations have been carried out for the 
Caltex group of companies ; the deep water jetty, 
if constructed, would serve a refinery project 
which the group is considering. Earlier this 
month, the hydraulic model was handed over to 
Southampton University by the Caltex group 
and it will now be used for further research of a 
more general nature. 

The immediate problem which had to be 
solved when construction of the model was 
undertaken was whether the dredging of the 
area of the proposed jetty head would upset 
tidal currents to the extent that shingle would be 
carried from this area and deposited in the prin- 
cipal deep water channel serving the port. This 
channel maintains itself without dredging (except 
of course, for the port approach channel and 
turning basins), but there is little clearance over 
the minimum depths needed for navigating the 
largest ships. 

The model is of special interest because it 
reproduces that unusual phenomenon, which is, 
of course, always associated with Southampton, 
the double tide. In the tidal cycle in Southamp- 
ton Water, the tide is either rising or standing 
for about two-thirds of the time. The model 
extends, like a letter * Y,’’ taking in Southampton 
Water and the rivers which flow into it, and the 
Solent and Spithead, including most of the 
northern coasts of the Isle of Wight. There is a 
tide generator at the point where Hurst Castle 
occurs in nature, and a second tide generator at 
Gilkicker Point (i.e. at Ryde). 

The model had to show three basic tidal 
features superimposed upon each other. The 
normal rise and fall of the tide level, with its 
flow in and out at both ends of the Solent ; 
the slower tidal flow and later “ flood ’’ on the 
eastern side, with the resultant east-to-west flow 
at high tide, when the level is higher at Gilkicker 
than at Hurst, resulting in a flow west to east at 
low tide. This flow is large compared with the 
tidal flow in and out of Southampton Water, 
resulting in the unusual feature that the direction 
of the current depends not so much on whether 
the tide is rising or falling as upon the head at 
each entrance to the Solent. 

The tide generators were arranged to produce a 
continuous cycle of spring tides, as this was the 
period at which the problem was most critical. 
The known spring tidal curves are fed into the 
model in accordance with the predictions at the 
Needles and the Portsmouth entrances. The 
tributary rivers at Lymington and Beaulieu and 
the Test, Itchen and Hamble in Southampton 
Water, with the River Medina estuary and the 
other lesser streams of the north coast of the 
Isle of Wight are reproduced in the model as 
labyrinths. 

The model is built to a horizontal scale of 
1/1250-104-17ft to the inch and a vertical scale 
of 1/100-8-3ft to the inch. It has a velocity 
scale of 1/10 and a time scale of 1/125, which 
means that the full tidal cycle (approximately 
12-5 hours) is reproduced in the model in six 
minutes. It is constructed in a waterproof tank 
with base 3ft above floor level, and is of fine- 
screen concrete on hardboard templates repre- 
senting cross-sectional outlines of the channel 
area, modelled from Admiralty charts, positioned 
in the model to an accuracy of 1/5Oin. 

It will thus be seen the model is a “ fixed-bed ”’ 
device, and information is obtained from it by 
measuring tidal currents. A subsidiary experi- 
ment in a flume determined the critical currents 
which would be sufficient to move the shingle 


encountered in the region where the jetty was 
proposed. Having confirmed that the model 
reproduced the tidal phenomena found in the 
prototype, measurements of tidal velocites from 
the model then gave the information which was 
needed to ascertain the stability of the new con- 
figuration proposed. 


INSTRUMENTATION 


Apart from the physical reproduction of the 
area encompassed by the model, the results 
taken from it depend principally on three devices, 
namely, the tide generators, tide level recorders 
and current meters. 

A box, open at the bottom, is placed over the 
end of the model where the tide is to be generated 
(i.e. at Hurst and at Gilkicker). Air is con- 
tinuously evacuated from this box by an exhauster 
pump, but air is admitted to the box through a 
butterfly valve. When the valve is closed or 
nearly closed, more air is evacuated than is 
admitted, and the water level in the box tends to 
rise, causing a current from the model into the 
generator. When the butterfly valve is open 
wider more air is admitted than is exhausted and 
a current flows from the generator into the model. 
The butterfly valve is actuated by a cam which is 
cut to the profile which gives the required tidal 
currents. Tide generators of this kind were 
developed by the Hydraulics Research Station, 
and we published a description of the generator 
of the Thames model in THE ENGINEER of July 
25, 1952. 

Records of the tidal levels at key positions are 
important in checking the operation of the control 
system and, more particularly, for developing a 
satisfactory control system initially. The 
recorders now being used on the model are being 
developed for this purpose ; it is considered that 
they are not yet entirely satisfactory but show 
considerable promise. The water-level sensing 
unit consists of an outer metal tube and an inner 
precision glass tube, between which is water at 
the level to be measured. The inner glass tube 
is closed at the end and filled with mercury. The 
system acts as a variable concentric capacitor, 
the inner and outer electrodes being the mercury 
and water, respectively, with the glass tube 
acting as dielectric. The higher the water level, 
the longer the outer electrode and consequently 
the larger the capacitance of the capacitor. 

The capacitance of the sensing unit is com- 
pared with that of a variable capacitor driven 
by a servo-motor. The difference in the two 
capacitances is used as an error signal to drive 
the servo-motor, so that the two capacitances are 
kept equal. The servo-motor also drives a pen 
recorder, the chart of which is driven at constant 
speed, so that a record of tide-level against time 
is obtained. One difficulty has been to prevent 
the water “ sticking’’ in the sensing unit and 
moving in jumps. A treatment has now been 
found which reduces this effect to a few thou- 
sandths of an inch, which is good enough for the 
present application. This consists of treating the 
glass tube with a silicone “ Repelcote’’ and 
floating paraffin on the surface of the water 
inside the unit. 

The current is measured by counting, over a 
period of ten seconds, the revolutions of a small 
propeller blade immersed in the current. The 
count is shown on “* Dekatron”’ tubes in which the 
glow rotates through ten positions ; there are 
three tubes, to count hundreds, tens and units. 
After the counting period of ten seconds, the 
tubes are left unaffected for about seven seconds 
so that they can be read and are then reset to 
zero ready for the next count. A complete cycle 
takes twenty seconds, so that eighteen readings 
are given in the complete tidal cycle of six 
minutes. A tell-tale light is shown as follows : 
out during counting, on during the reading 
period, out when the counters are reset, and a 
short flash-on just before the next counting period. 
This tell-tale is especially useful in following the 


cycle during periods when the tide is slack and 
the propeller is turning very slowly, or not at all. 

The indicated count is actually not complete 
revolutions, but passages of individual propeller 
blades, of which there are five. The small size 
of the propeller and low water velocities preclude 
any form of mechanical counter which would 
offer too much resistance to the turning of the 
propeller. The element supporting the propeller 
unit is coaxial cable, the core of which has a 
bare end situated very close to the path of the 
propeller blades. The electrical circuit between 
the core and outer conductor is completed by the 
water, and the electrical resistance of this water 
portion is increased when the propeller blade 
(which is non-conducting) is opposite the end 
of the core, since the blade displaces part of the 
water being used as a conductor. The apparatus 
detects and counts these resistance fluctuations. 
This type of current meter was developed at the 
Hydraulics Research Station at Wallingford ; 
the original feature of the installation for the 
Southampton model is that all timing and switch- 
ing operations are electronic. 


Air Transport Developments 


Ir was learnt last week that British European 
Airways are to negotiate for the construction 
of the “ D.H.121 ”’ jet airliner with the Aircraft 
Manufacturing Company (Airco), composed 
674 per cent by de Havilland, 224 per cent by 
Hunting (formerly Percival) Aircraft, and 10 per 
cent by Fairey Aviation. The “ D.H.121”’ 
is a three-engined machine with a T-tail and one 
tail-pipe passing through the base of the fin, the 
other two engines being beside the fuselage for- 
ward of the tail; thus it resembles the Bristol 
** 200," but is unlike the third design prepared 
for the same specification, the Avro “ 741 ” (page 
81, January 17). There has been no further 
announcement concerning the negotiations in 
progress for the production of Bristol “* 200” 
for export. 

The Canadian Government has placed an 
order with Canadair, Ltd., for ten medium-range 
transports, to be known by the name “ Cosmo- 
politan.”’ While the “ Convairliner ” has hitherto 
been built by the Convair division of the General 
Dynamics Corporation, these machines will be 
built in Canada. They will differ from the 
“440"" “ Metropolitan’’ in using Napier 
“* Eland ”’ turbine engines ; as is well known, the 
“* Convairliner *’ was designed to use much more 
power than the 2400 h.p. of its piston engines. 
The engines will be manufactured in Liverpool 
and supplied as complete power plants to 
Montreal. For the same customer, Canadair, 
Ltd., has an order for the “C.L.44,” a 
** Britannia *’ derivative with “ Orion *’ engines ; 
it is not at present known what is proposed 
for these machines in the absence of the 
“supercharged ’’ propeller turbine (page 196, 
February 7). 


Gatwick Airport 


AT a recent meeting of the Southern Associa- 
tion of the Institution of Civil Engineers at 
Brighton, a lecture on some aspects of the 
development of Gatwick Airport was delivered 
by Mr. N. J. Payne, A.M.LC.E. Mr. Payne 
briefly indicated the background to the choice of 
the site at Gatwick for the development of 
London’s second airport, and described the 
single 7000ft runway and associated taxiway 
system. He pointed out the various new features 
being introduced in the taxiway layouts to allow 
aircraft to turn on to taxiways at speeds up to 
50 miles an hour. He then described the use of 
carbon black, to tone down the concrete pave- 
ments and to reduce glare and increase the con- 
spicuity of the runway markings. Mr. Payne 
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also described the layout and development of the 
Terminal Area, which, he said, was unusual, in 
that it was one of the few airports in the world 
having a fast rail connection to its town centre. 
The old Gatwick racecourse station is now being 
converted to the new airport station with the 
terminal building and station combined into one 
transport facility. The existing Brighton Road, 
A23, passes underneath the terminal building and 
the approach to the terminal building is by means 
of an elevated roundabout approach ramps. 

The welded structural steel two-storied pier is 
constructed from the terminal building out on 
to the aprons, to allow passengers to walk to the 
aircraft along the first storey, and as a gallery 
for spectators at second storey level. Gatwick 
is due to open shortly, and the whole project has 
taken approximately two and three-quarter years 
from the commencement of the design. 


Lightweight Railbus for British 
Railways 


Tue first of twenty-two lightweight diesel- 
engined railbuses which are to be given extensive 
trials in service in selected rural areas has been 
delivered to British Railways. This vehicle, 
to be seen in the photograph we reproduce, was 
designed and built to the requirements of the 
British Transport Commission by A.C. Cars, 
Ltd., of Thames Ditton, Surrey. It is designed to 
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gearbox. A universal joint shaft takes the drive 
to the final drive mounted centrally on one of the 
axles. Torque reaction is taken by an arm 
attached to the underframe and incorporating 
rubber buffers to absorb shock loads. The final 
drive incorporates the forward and reversing 
gears. Engine throttle, gearbox and forward- 
reverse gear are all operated through electro- 
pneumatic valves, for which the air supply 
is drawn from the system after the brake reser- 
voirs have reached a predetermined pressure. 

The clasp brakes fitted are operated by a 
straight air system and the compression feeding 
this system is driven by vee belts from the input 
end of the gearbox. The draw gear and buffers 
are carried on the body sub-frame and are 
primarily only intended for towing the vehicle 
in the event of a breakdown. Power-operated 
sliding doors under the control of the driver are 
situated centrally on each side of the car. A 
Smith’s combustion heating unit is mounted on 
the underframe and from it hot air is ducted to 
points beneath the seats. A Stone generator, also 
driven from the input end of the gearbox, pro- 
vides current for lighting the vehicle. A driver’s 
control position is situated at each end of the 
car, and a particularly compact arrangement 
of the controls, combined with excellent all-round 
visibility, will do much to reduce fatigue. 

The twenty-one railbuses yet to be delivered 
are being made by Bristol Commercial Vehicles, 
Ltd. (two), Park Royal Vehicles, Ltd. (five), 
A.C. Cars, Ltd. (four), D. Wickham and Co., 





Lightweight railbus to seat forty-six passengers ; it is capable of speeds up to 55 m.p.h. 


seat forty-six passengers in two saloons and is 
powered by a 150 h.p. engine, giving a top speed 
of 55 m.p.h. The overall length of the vehicle is 
37ft, its wheelbase is 19ft long, and it weighs 
about 11 tons. 

The light steel shell car body has a corrugated 
steel floor with exterior panelling of aluminium 
sheet. It is suspended through rubber springs 
at each corner on the underframe of welded steel 
sections and hydraulic dampers are provided to 
prevent undue oscillation. The two axles are 
carried in roller bearing axleboxes, and the 
springing between the axleboxes and the under- 
frame is in the form of rubber shear-compression 
units specially developed by Metalastic, Ltd. 
Each of these units consists of rubber, moulded 
and bonded to steel plates of chevron shape. 
Each axlebox carries two units mounted at an 
angle relative to each other, the angle determining 
the ratio of shear to compression. Stiffness in 
the horizontal direction is very high, due to the 
rubber being mainly in compression and lateral 
stiffness is given by the chevron formation of 
the units. 

The power equipment comprises a British 
United Traction 150 h.p., six-cylinder, horizontal, 
diesel engine, driving through a fluid flywheel 
and a freewheel unit to a four-speed epicyclic 


Ltd. (five), and Waggon und Maschinenbau of 
Germany (five). Five of the vehicles are to be 
placed in service on the Eastern, four on the 
London Midland, nine on the Scottish and four 
on the Western Regions of British Railways. 


Hot Strip Mill Width Gauge 


A WIDTH gauge for hot strip, which has been 
supplied to the Steel Company of Wales, Ltd., by 
Evershed and Vignoles, Ltd., Acton Lane Works, 
London, W.4, has been developed from 
a system initiated by the British Iron and Steel 
Research Association. It consists of a servo- 
driven optical arrangement for monitoring the 
deviations in width in a continuous hot strip mill. 

The system relies upon the natural radiation 
of infra-red rays from the strip, and is sufficiently 
sensitive to respond to material that has cooled 
toa very dull red. It is stated to have an accuracy 
of + 4in on width. 

Each of the two edge followers used in this 
equipment tracks the individual motions of the 
strip edges, and their combined readings are 
summated electrically to give a signal propor- 
tional to the deviation in total width. These edge 
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followers are mounted upon a bridge or gantry 
which straddles the mill a few feet above the run 
of strip, and can be spaced apart to a distance 
equal to the nominal width of strip being pro- 
duced. The method of detecting and tracing the 
change in edge position is designed to reduce to a 
minimum variations that may arise in signal 
strength due to fluctuations in the rolling 
temperature. 

Radiation from the surface of the strip is 
projected through a lens and prism on two photo- 
cells, placed side by side in a follower. One of 
the cells receives a constant amount of energy 
from a section of strip inboard of the edge. The 
other is activated by the edge itself and movement 
of this edge increases or decreases the radiation 
upon the cell dependent upon the direction in 
which the strip edge moves. A shutter is driven 
across the face of the first photo-cell reducing 
the energy upon it to a value equal to that 
obtained by its neighbour. This system of balanc- 
ing radiation ensures freedom from temperature 
effects and compensates for changes in the cell 
characteristic due to ageing. 

Each follower is self-contained with an optical 
and photo-electric sensing device which presents 
a “chopped” signal to a built-in 50-cycle 
amplifier, the output of which drives the shutter 
mechanism by means of a small a.c. servo motor. 
Adjustable damping is provided by means of 
tacho-feedback derived from a small generator 
attached to the end of the motor. The unit 
operates on a 50V single-phase supply. 

In a typical layout applicable to a wide strip 
mill the followers are mounted on a special 
gantry above a footbridge. The traverse 
mechanism consists of two motor-driven lead 
screws enclosed in an oil-filled trunk upon which 
the two followers slide. A shaft extension of the 
lead screw is coupled by a system of bevel gearing 
to a dial indicator at the side of the gantry for 
the setting of nominal strip width. This indicator 
is purely a mechanical arrangement of two 
pointers and dials and is calibrated to read over 
the whole range of widths to the nearest 4/3,in. 
A roll chart recorder is used for the continuous 
recording of nominal strip width, and deviation 
up to plus or minus 3in. A remote indicator, also 
calibrated to plus and minus 3in, is mounted in 
the top of the finishing operator’s control desk, 
which also contains the nest of push buttons for 
control of the follower traverse motor. 


Industrial Films 


A FILM entitled “‘ The Avon Turbo-jet Engine,”’ 
produced for Rolls-Royce, Ltd., by R.H.R. 
Productions, Ltd., in 1954, has now been relieved 
of its security classification and released for 
public distribution. It was shown to an invited 
audience in London last week. The film was 
designed as a teaching aid for use by the Rolls- 
Royce aero-engine school at Derby and is a 
sequel to the earlier film, “ Turbo-jet Propul- 
sion.” It is intended to serve as a general 
introduction to the “ Avon”’ axial-flow engine, 
and the main sequences deal with a comparison 
of propeller-driven and jet-driven aircraft prin- 
ciples; the principles of the radial-flow jet 
engine and the principles and advantages of the 
axial-flow jet engine ; the basic components of 
the “‘ Avon” engine, its fuel and lubrication 
systems, and the engine starting cycle. A brief 
survey of the manufacturing stages is included. 
The film runs for twenty minutes and is available 
in 16mm and 35mm sizes. 

A second film, also shown in London 
last week, is entitled “Work Study: Its 
Application to Teamwork.” It was made by the 
Hot Dip Galvanizers Association, with the co- 
operation of the British Productivity Council, 
and illustrates how special work study techniques 
in a galvanizing shop can improve team work 
and complex operations in the same way as in 
repetitive and simple operations. A series of 
manuals to supplement the practical work on 
various aspects of productivity has been planned, 
the latest of them being “‘ General Galvanizing— 
A Manual of Good Practice,” and “ General 
Galvanizing—A Manual of Costing Practice.” 
Copies of the film are available in 16mm size 
from the Central Film Library of the Central 
Office of Information. 











Feb. 21, 1958 


Diesel-Engine-Driven Arc Welding 
Set 


A NEW diesel-engine-driven arc welding set, 
known as the DEB400U has been added to the 
range of equipments marketed by Quasi-Arc, 
Ltd., Bilston, Staffs. 

The set is intended particularly for depositing 
the cellulose covered types of electrode frequently 
used in positional pipe welding, which are 
covered by the AWS/ASTM classification E6010 
or the B.S. classification E.110. It is designed 
to have a quick recovery voltage and to give 
stable arc conditions when used for pipe welding 
with Quasi-Arc “Celtian”’ electrode. The 
main particulars are tabulated below. 


<r 


The DEB400U single-operator arc welding set 


diesel engine. An automatic idling device is 
wear and fuel consumption 

The generator which can be seen in the accom- 
panying illustration is built to B.S. 638 : 1954 

throughout, the B.S. classification being Group X. 
Its output is self-stabilising, with a drooping 
characteristic. Field excitation is obtained 
from a separate belt-driven generator of standard 
manufacture as used on many commercial 
vehicles. A tensioner is provided for belt- 
driving the excitation generator to prevent 
slipping. This exciter is mounted on top of the 


DEB400U Diesel-Engine-Driven Welding Set 


Maximum current 400A 
Maximum continuous hand welding cur- 
rent (to B.S. 638 : 1954). 300A 
Continuous test current (to B.S. 638 : 1954) 210A 
Minimum open circuit voltage ... 50V 
Maximum open circuit voltage .. 95V 
Weight without undergear .. é 19 cwt 
Dimensions without undergear | 50in x 27in x 50in 


N.E.M.A. rating ... 


are volts, 60 per 
cent duty cycle 


welding generator frame and is _ contained 
within a flexibly mounted control box, together 
with the welding generator control gear. 

The welding generator is flange-coupled to 
a Ford 3610 c.c. four-cylinder water-cooled 
industrial diesel engine (rated at 40b.h.p. at 
1500 r.p.m., 60 deg. Fah.), with electric starting 
and a heavy flywheel for emergency hand- 
starting. Also fitted are a pneumatic governor, 
lubricating oil pump, oil pressure gauge, fuel 
injection equipment, filters for fuel oil, lubri- 
cating oil and air, 8-gallon fuel tank, and fuel 
gauge and water circulating system with thermo- 
static control. The electric starting equipment 
comprises starter motor, charging generator, 
automatic control unit for battery charging 
rate, together with an ammeter and battery. 

A fully automatic idling device is incorporated. 
It is pneumatically operated, and is arranged 
to reduce the engine to idling speed automatically 
when welding is not in progress. No switch 
or other control is necessary on the electrode 
holder since the flow of welding current controls 
the device directly. A preset adjustable time 





shown here consists of a 


separately-excited d.c. generator direct-coupled to a four-cylinder water-cooled 
incorporated to reduce engine 
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delay prevents the engine idling during pauses 
in welding, such as would be encountered 
when electrodes are changed. The engine rapidly 
reaches full speed when the operator starts to 
weld after a period of idling. This idling device 
is capable of giving worthwhile economy in fuel 
consumption and engine wear, especially during 
site welding under difficult conditions, where 
frequent interruptions of the arc are necessary. 


The controls of the welding set give the 
operator the choice of a large number of voltage/ 
current characteristics, to suit the job in hand. 
A calibrated knob and dial on a common spindle 
provide continuously variable control of open 
circuit voltage over the whole range of 50-95V. 
Current control is provided by combinations of 

series field coil connec- 
tions and tappings, the 
current setting being read 
on a dial next to the 
voltage dial. The current 
setting is adjusted 
by means of a handle be- 
tween the dials, and the 
voltage and current set- 
tings can be read only 
when the handle is 
correctly positioned. The 
slope of the V/A charac- 
teristic of the generator 
varies with the open cir- 
cuit voltage, from fairly 
flat in the lower range to 
fairly steep in the upper 
range, and can be easily 
varied. 
sd As illustrated herewith 
© the equipment is nor- 
mally mounted on a four- 
wheeled ’pneumatic- 
tyred undergear for hand 
towing ; the two front 
wheels are steerable and 
attached to a draw-bar. 
It can, however, also be 
supplied mounted on 
brackets for stationary 
use, Or on a two- or four- 
wheeled road-towing 
undergear. The engine and generator are 
covered by a weatherproof, sheet steel hous- 
ing, with a large capacity tool and acces- 
sory cubicle. The d.c. welding generator out- 
put terminals are mounted -on’the end of the 
— and are fitted with insulated screwed 
nobs. 
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Baling Press for Scrap Metal 


A LARGE capacity scrap metal baling press 
recently designed and built by Fielding and Platt, 
Ltd., of Gloucester for installation in the works 
of Colvilles, Ltd., is shown undergoing its 
tests in the maker’s works in the photograph 
we reproduce. This press is of triple-compression 
design and is stated to be capable of handling 
up to about 20 tons of scrap an hour. It is 
completely self-contained, with its own hy- 
draulic system supplied by a battery of recipro- 
cating pumps, a supply tank and control valve 
installation. The hydraulic medium is supplied 
to the system at a maximum working pressure 
of 3000lb per square inch. All movements 
are controlled from a single console desk fitted 
with a large selector handwheel, indicator lamps 
and pressure gauges, and this desk can be 
sited to give a clear view of all operations. 
Thrustor operated mitre-seat control valves 
are fitted in the hydraulic system, and by-pass 
valves are included to enable the pump meters 
to begin working under no-load conditions. 
Electrical interlocks are fitted to ensure that 
the correct sequence of manually controlled 
operations is followed in baling scrap metal. 

The press has a box 9ft long, 7ft wide and 
3ft deep into which the scrap is deposited by 
a tilting hopper of 300 cubic feet capacity. 
The size of bale produced is 24in by 224in by 
up to 56in long, and weighs about 1 ton, 
depending upon the loading of the box and 
class of scrap being handled. 

In the baling sequence initial compression 
is applied on the contents over the whole of the 
box area by the swinging down of the hinged 
cover. This movement is effected by a 6ft Sin 
stroke ram and applies a load of 270 tons. 
As the cover descends, any scrap overhanging 
the edges of the box is sheared off by renewable 
steel cutting jaws fitted along the top faces of 
the box. [In the following compression sequence 
the thrust face at the rear of the box is moved 
along the length of the box by three rams which 
exert a total pressure of 360 tons on the scrap 
over a stroke of 7ft 14in. The scrap is then 
enclosed in a compression area of 24in by 224in, 
and its final compression is completed by a ram 
with a stroke of 11ft 3in which is built at right 
angles"to the machine. This ram applies a load 
of 480 tons on the end of the compressed material. 
At the conclusion of this operation a ram- 
operated sliding door at the side of the box 
is opened for the bale to be ejected by a further 
extension of the side pressing ram. 





Triple compression scrap baling press at end of ejection stroke and ready for refilling of box 
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Wire Rope Mechanical Splice 


WE recently witnessed a demonstration given 
at the Charlton works of British Ropes, Ltd., 
er, of a mechanical splicing method 
which this firm has developed and will put on 
the market in the near future. “ Superloop,”’ 
as the method is called, is stated to be suitable 
for most standard six-stranded ropes, the present 
range of equipment and fittings covering dia- 
meters from in to 14in. For ease of handling 
during the splicing, as well as for its other 
advantages, the maker recommends “ Blue 
Strand "’ pre-formed rope, which has no ten- 
dency to uncoil when the ends are cut. 

In order to produce a loop, the rope is un- 
coiled for the required number of lays, six being 
most suitable for the average application, and 
the core cut out. Half the strands are then 
bent back on to the solid rope with a certain 





Mechanically spliced Flemish eye lugs, with malleable 

iron stirrup. The slim swaged-on ferrule protects the 

tail of the eye, while the stirrup safeguards the rope and 
keeps the loop open, while retaining flexibility 


amount of overlap for the splice, then the 
remaining strands are threaded round this loop 
in the opposite direction, forming a Flemish eye. 
The tails of the strands are laid along the grooves 
of the rope and covered by slipping on a specially 
designed sleeve or ferrule. 

This component is produced from low-alloy 
low-carbon steel tubing. One end is chamfered 
inside and out, the other is tapered with a short 
cylindrical neck. By means of a swaging 
process, this neck is driven in axially so that on 
the outside the taper is made continuous over 
the whole of the end, while on the inside an 
annular enlargement of the bore is formed. 

The sleeve is slid over the splice of the eye 
until the loose ends of the rope come to lie 
under the enlarged part of the bore, a fact which 
is ensured by pushing on the sleeve as far as 
a previously chalked mark. The splice is com- 
pleted by swaging on the sleeve under hydraulic 
pressure in a segmental die, the four jaws of 
which slide on 45 deg. vee-blocks and close 
towards the centre. Because of the bore enlarge- 
ment under the rope ends, these are not pressed 
into the main part of the rope, which would make 
them act as stress-raisers. 

In order to keep the loop open, a stirrup of 
malleable iron can be fitted, as shown in our 
illustration of the completed eye. 

Tests were carried out at the maker’s works 
during the demonstration of lengths of pre- 
formed rope and various kinds of sling made 
up from the same material. All specimens 
were tested to destruction, under hydraulic 
loading at the rate of 1 to 2 tons per second. 

With jin diameter (2}in circumference), 
6 X 37 rope made of 100/110 tons per square 
inch Best Plough steel, with 7 7 mild steel 
independent wire rope core, an actual breaking 
load of 23-5 tons was achieved, while “ Super- 
loop” slings broke at 22-6 and 21-3 tons. 
A further test, with a jin diameter (2in circum- 
ference), 6 =< 36 rope of 110 to 120 tons per 
square inch Special Improved Plough steel 
with hemp core (nominal breaking load 14-4 
tons), gave an actual breaking load of 15-3 tons. 
Two “ Superloop” slings made from this rope 
broke at 15:1 and 14-6 tons, while two hand- 
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spliced slings broke at 14:1 and 13-4 tons. 
A Flemish eye, left with loose rope ends without 
ferrule, broke under a load of 11-5 tons, corre- 
sponding to three-quarters of the actual ultimate 
strength of the rope. In another test, the 
ferrules of a “Superloop”’ sling of this size 
were first subjected to prolonged sledge hammer- 
ing, without any substantial effect on the test 
result. 


Pneumatic Tools 


DwuRING a recent visit to the High Wycombe 
works of Broom and Wade, Ltd., to see 
the increase of production of compressed 
air plant made possible by extensions completed 
in the past year or so, demonstrations were 
given of the pneumatic tools and hoists the firm 
is now making under a licence acquired from the 
Aero Corporation of the United States. These 
** Aero-Broomwade”’ tools include lightweight 
pneumatic drills and “* Par-a-matic ’’ pneumatic 
drilling units which incorporate  self-feeding 
equipment to suit them for automatic special 
purpose multi-tool set-ups. 

The pneumatic drills of this design are made 
in pistol grip and lever models with in 
or 4in chucks and for 1800 or 3000r.p.m. 





Lever model 2in pneumatic drill available with spindle 
speeds of 1800 or 3000 r.p.m. 


The lever model which is illustrated herewith is 
only 6in long and weighs less than 14 1b, whilst 
the pistol model weighs about 14 1b. The drill 
spindle in each case is driven through gearing 
by an air vane motor and all rotating parts are 
ball bearing mounted. The lever mode! drill 
is also available as a screwdriver or nut runner. 
With a speed of 1800 r.p.m. in this form the tool 
incorporates a clutch which can be set to impart 
the required torque. This clutch automatically 
disengages at the pre-set torque and when the 
tool is used for screwdriving screws up to No. 8 
can be handled. 

A useful accessory available for use with 
these or similar tools on assembly benches or 
at other required points is a spring balance from 
which a tool can be slung. The tension of these 
balances can be pre-set to return the tool to any 
required height ready for re-use when the tool is 
released by the operator. 

In the “ Par-a-matic’’ units the drills are 
driven by vane motors and a series of seven 
interchangeable transmission gears are available, 
giving spindle speeds ranging from 500 to 
17,000 r.p.m. These units with an overall 
length of less than 1Sin in the longest models 
and an outside diameter of only 2in can be 
easily arranged to carry out operations at close 
centres. The drill assembly is slidable in the 
sleeve body of the unit and at its rear end is 
connected to a 2in stroke feed piston in a pneu- 
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matic cylinder. The drill feed stroke is step- 
lessly variable from gin to 2in, and the feed rate 
is variable up to 8in per second. The feed rate is 
controlled by a needle valve and at the end of the 
stroke the air feed is automatically cut-off 
whilst the feed piston is retracted by a coil 
spring. A three-position valve at the rear of the 
unit controls its movements and is arranged 
for operation by remote controls. 

In a multi-tool set-up these units can be 
arranged for a number of operations, including 
drilling, tapping, reaming, countersinking, 
burring, grinding, screw driving and nut running. 


500W Radio-Frequency Power 
Meter 


Our illustration shows a “ TF1205”’ radio- 
frequency power meter which makes use of the 
absorption principle and is believed to be the 
first of its kind to be made commercially in 
Great Britain. It has been developed by Marconi 
Instruments, Ltd., St. Albans, Herts, and it is 
suitable for the direct measurement of powers 
up to S5O00W at any frequency from direct 
current to 500 Mc/s. 

The principle used is that of absorption (and 
measurement of the resultant temperature rise) 
in a dissipative element ; in this instance the 
element consists of a tubular heavy-duty high- 
stability resistor mounted to form the central 
conductor of a slab or parallel-plate line. The 
input power is fed to the “ live’? end of this 
resistor by an outward-tapering section which 
maintains a constant impedance between the 
connector and the relatively large-dimensioned 
resistor. From the “live” to the “ earthy” 
end of the resistor, the broad metal plates which 
form the outer conductor have an inward taper 
so that continuous matching is maintained 
along the whole length of the resistor. Cooling 
is effected by immersing the complete slab-line 
assembly in transformer oil in a tank, finned to 
provide a total surface area of over 20 square feet. 





500W r.f. power meter in which power is absorbed and 
the resulting temperature rise by thermo- 
couple, the indicating meter being calibrated in watts 


By this means the overall temperature rise of the 
oil is restricted to approximately 30 deg. Cent. 

The measuring circuit comprises a vacuum 
thermocouple, fed from a tap on the load resistor, 
and a moving-coil meter mounted in a separate 
indicator unit. The meter which has an input 
impedance of 50 ohms can be attached to the top 
of the main assembly or used remote from it 
up to the full 6ft allowed by the coaxial con- 
necting cable. The meter has a substantially 
linear scale and is calibrated to indicate true 
mean power, irrespective of waveform. 











Feb. 21, 1958 


THE ENGINEER 


297 


Industrial and Labour Notes 


Industry’s Problems 

Last Tuesday afternoon, Sir Hugh 
Beaver, president of the Federation of British 
Industries, addressed the annual general 
meeting of members of the Federation’s 
southern region. Sir Hugh commented upon 
a number of current industrial and economic 
problems. Manufacturing industry, he said, 
had succeeded in keeping prices more steady, 
not only because it had been more successful 
in absorbing increased costs through greater 
efficiency, but because technological progress 
had been exploited if not to the full, at least 
to a great degree. The record was there to 
show that private enterprise, the manufac- 
turing industry of this country, had made a 
real contribution during the last few years to 
countering inflation by keeping its prices far 
more steady than those in other sectors of the 
economy. 

Sir Hugh then referred to a risk of reces- 
sion. He mentioned the recent statement of 
the Chancellor of the Exchequer that the 
prices of many of the raw materials used by 
manufacturing industry were now falling. If 
other causes did not interfere, Sir Hugh 
said, this would have its effects on direct 
production costs. But, unfortunately, he 
continued, the fall in commodity prices was a 
two-edged weapon. If it went further or was 
long continued it must have serious reper- 
cussions on the purchasing powers of the 
primary producing countries both in the 
Commonwealth and in the rest of the world. 
Many of the primary producers were our 
own best customers, but even where they 
were not, a generally reduced ability to buy 
would lead to a contraction of world trade. 
That, Sir Hugh observed, would be a grave 
matter for British industry and for employ- 
ment in this country. 

Another matter mentioned by Sir Hugh 
was the committee on nationalisation prob- 
lems which the Federation’s grand council 
proposed to appoint. It was no part of the 
F.B.L.’s task, Sir Hugh commented, to lead 
agitations or to plunge into party politics, 
but it was its business to present in the 
strongest and clearest way the views of 
industry. There could be no doubt that the 
renewals of threats and counter-threats were 
having inevitable and disturbing effects on 
many sections of industry and would in time 
affect their efficiency and their harmony. 


Employment and Unemployment 

The Ministry of Labour’s latest report 
on the employment situation in Great 
Britain states that at the end of December 
there were 23,131,000 (15,319,000 men and 
7,812,000 women) in civil occupations. This 
was 156,000 fewer than a month earlier but 
20,000 more than at the end of 1956. 

The decline in the number of people in 
civil employment in December was spread 
over the majority of industries and services. 
The total in the manufacturing industries, 
for example, fell by 55,000 to 9,300,000. In 
this group of industries, the number at work 
in “engineering, metal goods and precision 
instruments’ was 2,847,000, which was 
9000 fewer than at the end of November but 
19,000 more than at the end of December, 
1956. Vehicle building was the one sector 
of manufacturing industry which increased 
its labour force during December, the number 
at work being returned as 1,249,000, com- 
pared with 1,222,000 a year earlier. 

About unemployment, the Ministry says 
that on January 13, there were 395,527 


registered as out of work. That figure 
represented about 1-8 per cent of the total 
number of employees; of the number 
registered, 374,057 were wholly unemployed 
and 21,470 were described as temporarily 
stopped. Between December 9 and January 
13 the number of unemployed increased by 
60,000. 


Middle East Trade Advisory Council 


The President of the Board of Trade, 
Sir David Eccles, has announced his decision 
to set up an advisory council on Middle East 
trade. This information was given in a 
Parliamentary reply made last Monday. 
The function of the council, Sir David said, 
would be to keep the Government in touch 
with representatives of industry and com- 
merce who had practical experience of selling 
in the Middle East. 

The Minister of State, Board of Trade, 
Mr. J. K. Vaughan-Morgan, is to be the 
chairman of the advisory council, with Mr. 
W. H. McFadzean, of British Insulated 
Callender’s Cables, Ltd., as vice-chairman 
and industrial leader. The other members 
who have agreed to serve are: Mr. R. A. P. 
Bevan, of S. H. Benson, Ltd.; Mr. W. R. 
Beswick, of Power-Gas Corporation, Ltd.; 
the Hon. M. R. Bridgeman, British Petroleum 
Company, Ltd.; Mr. C. G. R. Eley, British 
Bank of the Middle East; Sir Norman 
Kipping, Federation of British Industries ; 
Mr. H. G. Nelson, of the English Electric 
Company, Ltd.; Mr. T. A. L. Paton, of Sir 
Alexander Gibb and Partners ; Sir Henry 
Spurrier, of Leyland Motors, Ltd., and 
Mr. Frank Taylor, of Taylor Woodrow, Ltd. 


University Engineering Scholarships 

A university scholarship scheme has 
been founded by the English Electric 
Company, Ltd., under which up to twenty 
scholarships will be awarded each year to 
provide education and training for young 
men who may be expected to attain senior 
technical or management positions in the 
engineering industry. The first of these 
scholarships will be offered for the academic 
year of 1958-59. The scholarships are 
each worth £450 a year, tenable for three 
years at a university in the United Kingdom. 
Holders will read for an honours degree in 
engineering, applied science or mathematics, 
or any subject allied to advance technology. 
The awards will not be restricted in any way 
by the level of the parents’ incomes, or other 
financial resources, so as to give the widest 
choice of candidates and complete freedom 
for the holders to participate in university 
life. Candidates who already hold an open 
university or State award will still be 
eligible for this scholarship. 

Training will be divided into three parts, 
namely, a period of residence at a university, 
industrial training with one of the companies 
of the English Electric Group (including the 
Marconi Companies, D. Napier and Son, 
Ltd., and the Vulcan Foundry, Ltd.), 
followed by a salaried staff appointment, 
where it is hoped scholars will remain with 
the Group for at least the minimum two 
year period. Industrial training will follow 
the pattern of the established graduate 
apprenticeship schemes and the salary will 
be £600 a year. This apprenticeship period 
conforms with the requirements of the pro- 
fessional institutions, and together with the 
subsequent two-year staff experience will 
qualify the successful trainee for corporate 


membership of his appropriate professional 
institution. The scholarships may be held 
at any university in Britain, and are open 
to children of British parentage, who qualify 
for entry to a university honours degree 
course. 

This year, the English Electric Company, 
Ltd., also hopes to award twelve industrial 
fellowships worth £750 a year for a two-year 
post-graduate training in management and 
engineering manufacture. The first four of 
these industrial fellowships were awarded 
in 1956. The industrial fellowships are 
offered to young men holding a degree, or 
its equivalent, in engineering, physics or 
mathematics, who have already shown powers 
of leadership and organising ability. It is 
stated that the purpose of these fellowships 
is to supplement existing post-graduate 
schemes and to provide specialised training 
for young men capable of becoming engineer 
administrators responsible for top-level 
organisation, planning and control. It 
should be added that the new university 
scholarship scheme and the industrial fellow- 
ships will in no way curtail the English 
Electric Group’s established craft, technician, 
student and graduate apprenticeship schemes. 


Tron and Steel 


British steel production during January 
averaged 407,100 tons a week, compared with 
415,900 tons a week in January, 1957. The 
decline was accounted for, the Iron and Steel 
Board says, by a slabbing mill breakdown at 
one of the major steel works, which inter- 
rupted production for nearly a week, and by 
the incidence this year of the Scottish new 
year holiday. Pig iron production in January 
averaged 271,000 tons a week, compared with 
256,900 tons a week a year earlier. The 
increase in steel-making pig iron production 
is now resulting in a reduction in imports of 
scrap and pig iron. Foundry pig iron output 
in the Midlands area, however, is on a lower 
scale largely because of reduced requirements 
for castings for building and ancillary pur- 
poses. 

The Iron and Steel Board has stated that, 
in the final quarter of 1957, total home 
deliveries of steel from United Kingdom mills 
were 3-3 per cent higher than in the com- 
parable quarter a year earlier. Deliveries to 
the motor-car industry were almost 50 per 
cent higher than in the last quarter of 1956, 
and deliveries to the engineering industry 
were a little higher in the fourth quarter of 
last year than in the corresponding period of 
1956. Deliveries of steel to the shipbuilding 
industry were 5-4 per cent greater in 1957 
than in 1956. The Board adds that steel 
exports continue well above the rate of a year 
ago, though competition for new. orders is 
now much keener. 


Overseas Trade 


The Board of Trade has stated that 
value of exports of United Kingdom goods 
in January was £277,800,000, which was 
£4,500,000 below the December figure, but 
a little higher than the monthly average 
for the year 1957. The value of imports in 
January was £325 million, a figure which, 
although higher than that for December, was 
well below the monthly average for last year. 
With re-exports in January valued at 
£12,600,000, the visible trade deficit stood 
at £34,700,000. The monthly average deficit 
last year was £51,400,000. 
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Large Jaw Crusher 


| bad the accompanying illustration we show 
what is claimed to be the heaviest jaw crusher 
built up to now on the Continent, a 
machine weighing 250 tonnes. Driven at 
120 r.p.m. by a 300 h.p. motor, when set 
at 300mm and fed with screenings of 300mm 
size and over, it is capable of an output of 
600 to 800 tonnes per hour. This, says the 
pre Appareils Dragon S.A., Fontaine (Isére), 

to a_ gross output of 1200 
i: 2500 tonnes of crushed rock per hour, de- 
pending upon the nature of the quarr.ed material. 
A jaw opening of 2500mm by 1600mm (4 square 
metres) enables the machine to take pieces 
weighing up to 10 tons, and it is in fact designed 
to be fed directly from mechanical shovels of 
a capacity of up to 4 cubic metres (say 5 to 6 
cubic yards). 

The machine, the ‘“‘ MPE 250 by 160,” is of 
the double toggle (Blake) design and of all 
steel construction. Six box-section castings, 
bolted together, form the frame, of which the 
front part works as the fixed jaw, being lined 
with 12 to 14 per cent manganese steel plates. 
There are twelve of these and they are machined 
at the back and held in place by means of bolts 
and wedges. The swing jaw is a large box-section 
steel] casting mounted at the top on a 440mm 
diameter forged steel shaft both ends of which 
are housed in the sides of the frame. The drive 
is through a very heavy cast steel crank rod 
mounted on a forged and heat treated carbon 
steel eccentric shaft. This 29-tonne assembly 
rotates on double roller bearings of exceptionally 
large size, viz. 630mm by 920mm by 212mm 
for the eccentric bearings and 500mm by 830mm 
by 264mm for the fixed bearings. These four 
bearings together have a weight of 2500 kg. 
They are protected from dust by specially de- 
signed double labyrinth seals. At each end of 
the eccentric shaft is situated a 3584mm diameter 
by 720mm wide flywheel weighing 18-25 tonnes. 
One of these is grooved to take fifteen din by jin 
vee belts. 

The crank operates the swinging jaw through 
knuckle plates. These are fabricated and 
equipped with butt ends of chilled cast iron, 
and one of them is designed to act as a safety 
device against overloading. At various points 
the knuckles are greased by a 36-point high- 
pressure lubricator. 


Four suspended rods fitted with springs 
ensure the correct working of the swinging jaw. 
The distance between the jaws at their lower ends 
is adjusted by means of shims placed behind 
the toggle bearing or rear knuckle. In view of 
the size of the machine a system of ladders and 
gangways is provided to give easy access to the 
different parts, and a 45-tonne overhead travelling 
crane has been installed for erecting and main- 
taining the machine. It is installed at the 
Merlebach quarry of Houilléres du Bassin de 
Lorraine. The largest machines previously 
built, it is stated, were of American design, 
with jaw openings of 7ft by 5ft 6in (2135mm by 
1675mm) and weighing 180 to 250 tonnes 
depending on the make. The largest crushers 
previously built in France were also built by 
Dragon and had an opening of 6ft 7in by 4ft lin 
(2000mm by 1250mm). 


Pneumatic Tyred Compaction Roller 


For road maintenance, the rolling of surfaces 
after concreting, and the spreading of coating 
materials or bituminous concrete, the Richier 
roller is stated to possess great manceuvrability, 
and to give increased output due to its special 
method of compaction. Made by Richier 
Fabrication, Plaine de Montjoly, Charleville 
(Ardennes), France, and handled in this country 
by Machinery (Continental), Ltd., 175, Brompton 
Road, London, S.W.3, the roller is built in two 
versions, either as a powered roller, as shown in 
our illustration, or as a trailer. The powered 
model, “‘ VR.713P,”’ has a “ Bibax ’’ device fitted 
to both front and rear axles, giving a lateral 
oscillation of the pneumatic-tyred wheels. This 
device comprises a number of rubber bushings, 
by means of which the bolts holding the wheel 
are carried in the hub. The wheel is tilted in 
relation to the axle, so that it has a “ drunken” 
motion, but owing to the elasticity of the 
“‘ Bibax ” bushes, it can accommodate itself to 
the ground. The lateral action increases the 
amount of contact and is stated to give efficient 
compaction without breaking the material. 
Complete coverage is given as the track of the 
rear wheels overlaps that left by the front wheels. 
The driving compartment is totally enclosed and 
fitted with duplicate steering gear and engine 
controls as well as two seats, in order to facilitate 





Jaw crusher with intake opening of 2500mm x= 1600mm. The machine can crush up to 800 tons of rock 
per hour screened to 300mm and over 


Feb. 21, 1958 





Pneumatic tyred compaction roller. The front axle 
can swivel in a vertical plane. All wheels are mounted 


in rubber bushes 
operation either forwards or backwards. Air 
brakes are fitted to the rear wheels. The four- 


cylinder, electrically started diesel engine develops 
66 h.p. at 1600 r.p.m. and gives a maximum speed 
in top gear of 12-5 m.p.h. There are four for- 
ward and four reverse speeds. Gearbox and 
crankcase are cast in one piece. The frame is of 
welded design. Overall length is 16ft lin, width 
8ft lin, and height 9ft 6in. Weight with maximum 
ballast is 13 tons, or without ballast 74 tons. 

The second version is the model “‘ RTP.25”’ 
trailer, comprising a 3} cubic yards welded steel 
body with seven pneumatic-tyred rear wheels 
and six similar front wheels. The front wheels 
are arranged in pairs on short axles which can 
swivel in a vertical plane, the axles themselves 
being mounted on a yoke which allows hori- 
zontal and vertical movement. Including 1102 Ib 
of removable ballast, the trailer weighs 3 tons, 
but can be ballasted with water to 5-9 tons, or 
with sand or iron blocks to 8 and 11 tons, 
respectively. It is designed to be towed at speeds 
up to 12 m.p.h. 


Gutehoffnungshiitte Annual Report 


The annual reports of Gutehoffnungshiitte 
Aktienverein and its subsidiary, Gutehoffnungs- 
hiitte Sterkrade Aktiengesellschaft, covering the 
period July 1, 1956, to June 30, 1957, have now 
been published. In its general review, the board 
of the holding company refers to increasing cost 
inflation in the main industrial countries and 
the reduced rate of economic growth in Western 
Europe. The board criticises the wide divergence 
of economic remedies which was being applied by 
the various governments, whereby extreme 
creditor and debtor positions were being created. 
These were strong obstacles to the realisation of 
the Common Market and at the same time 
disproved the thesis that increased liberty of 
movement was of itself sufficient to bring the 
Common Market into being. 

Group turnover in the year under review 
reached a new record of DM.2500 million, an 
increase of 6 per cent over the preceding year. 
Increase in the volume of orders amounted to 
36 per cent ; the capacity ceiling appeared nearly 
to be reached. Efforts to increase the number of 
workers had been only partially successful. 
Compared with a 12 per cent increase in the 
number of employees in 1955/56, the increase 
amounted to only 6 per cent. All subsidiary 
companies felt the effect of the shortening of the 
working week to forty-five hours, which had been 
in operation since the end of 1956. While the 
actual hours worked in 1955/56 amounted to 
fifty hours per week per worker, or a total of 
119 million hours for the whole year, the figures 
for last year, were forty-seven hours per week 
and 120 million manhours during the year. 

Of a total of DM.2517 million of sales, 
1516 million had been in the home market and 
1001 million abroad. Orders in hand for West 
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Germany at the end of the year amounted to 
DM.1190 million, while foreign orders totalled 
DM.2320 million. 

All the wholly-owned subsidiaries achieved 
Satisfactory surpluses. These include Gutehoff- 
nungshiitte Sterkrade Aktiengesellschaft (Ober- 
hausen/Rhid.), Ferrostaal Aktiengesellschaft, 
(Essen), Haniel and Lueg G.m.b.H., Diisseldorf, 
and Erzbergbau Staufenstolln G.m.b.H. (Ober- 
hausen/Rhid.). Among partly-owned  subsi- 
diaries, mention must be made of Maschinen- 
fabrik Augsburg-Niirnberg Aktiengesellschaft 
(M.A.N.). The Augsburg works had increased 
the capacity of its branch factories in Munich 
and Hamburg by replacement of oid installations 
and extensions, and by taking on more labour. 
Diesel engine production had flourished, although 
orders for large ships’ diesels had tended 
to be quieter. Printing machinery had sold well, 
especially abroad. 

Following the transfer of commercial vehicle 
and tractor production to Munich, the Nurem- 
burg works had stepped up the remainder of its 
production (rolling stock, steam plant and 
cranes ; also diesel engines for vehicles for the 
Munich factory, where a new 4-ton model had 
been introduced). Satisfactory developments 
were also reported from the Gustavsburg works 
(steel structures). Deutsche Werft Aktien- 
gesellschaft, Hamburg, had been fully occupied 
both as regards new constructions and repairs. 
Because of the large volume of orders, the pro- 
gramme of extensions which had been planned 
for the next few years would be commenced 
immediately. This comprised heavy plate shops 
and a large slipway for ships of all sizes. A new 
6500-ton dry dock had been put into service ; 
another was to follow this year. 


Copying Grinder 


An automatic copying grinder specially 
designed for the manufacture of dies and punches 
is the model ‘“* PSM250” machine by Aktien- 
gesellschaft Fritz Studer, Glockenthal-Thun 
(Switzerland), (Matchless Machines,  Ltd., 
London, W.1). We show an illustration of this 
machine. Workpieces up to 110mm high can 
be machined over a length up to 400mm ; 
circular workpieces up to 250mm diameter can 
be used. In this machine, the movement of the 
grinding wheel is derived from a template. A 
pantograph provides the necessary reduction, 
which can be steplessly varied from 1 : 1 to 1 : 10. 





Model ‘* PSM 250”’ profile grinder 
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The vertical slide carries out seventeen to seventy- 
eight strokes per minute. Undercuts on press 
tools are simply produced by giving the stylus, 
which follows the outline of the template, a 
sloping knife edge. As the stylus moves up and 
down in rhythm with the grinding wheel it 
simultaneously moves in and out corresponding 
to the angle which its edge makes with the plane 
of the template. 


Ice Factory at Hamburg 


For supplying fishing vessels and land trans- 
port with ice for preserving purposes, a plant, 
with a daily ice-making capacity of 300 tons, has 
been constructed in Hamburg. By contrast with 
most ice factories, which deliver the ice in the 
form of blocks to the boats when it has to be 
crushed to size, the present installation makes ice 
in the form of tubular fragments of 80mm dia- 
meter and 40mm length, with 14mm wall thick- 
ness. Because of the round shape, the ice has 
less tendency than ground block ice to compact 
together and can therefore be stored in bunkers 
without difficulty, whereas, block ice cannot 
mechanically be put into and taken out of stor- 
age. A further advantage is that no costly 
chemical or mechanical treatment of the water 
is required in order to obtain a hard, clear 
product. By means of conveyors, the Hamburg 
plant can simultaneously load two ships at the 
rate of up to 60 tons per hour each. Such a rate 
of delivery can economically only be achieved 
by mechanical means. 

The chief part of the installation is the ice 
bunker, which holds 600 tons of ice and consists 
of a 10m by 27m concrete basin with a depth of 
6:5m. Bottom and walls are cork insulated and 
contain a system of pipes through which cold 
air circulates in order to remove external heat as 
it seeps in. Two travelling bridges move over 
the bunker, one of which carries a bucket scraper 
and discharge conveyor, as shown in our illustra- 
tion, the other a conveyor for filling the bunker. 
The space above is refrig- 
erated to temperatures 
of less than 0 deg. Cent. 
in the usual manner. 

The ice generators, of 
which there are five, are 
arranged alongside one 
wall of the building. 
Each has a daily capacity 
of 60 tons. The equip- 





299 


ment consists of an ammonia evaporator through 
which pass a number of vertical tubes. From a 
container at the top, water overflows into the 
tubes, forming a liquid film, some of which turns 
into ice while the excess is recirculated, together 
with the necessary make-up water. After about 
twenty minutes the tubes are with ice 
except for a central channel approximately the 
thickness of a pencil. The water-circulating 
pump is then switched off and the evaporator 
heated by means of warm compressed ammonia. 
This frees the ice, which falls out at the bottom 
where it is cut into short lengths, and after passing 
over a screen, where drip water is removed, passes 
over a collecting conveyor to an intermediate 
bunker. From there, an elevator lifts the ice to 
the height of the main bunker, and after passing 
between two drying rolls lined with a spongey 
substance, the ice falls on to a second conveyor. 
This is housed inside a casing through which cold 
air circulates. Here the ice is frozen dry and 
under-cooled, in order to make sure the particles 
will not subsequently weld together under pressure 
in the bunker. The cooled conveyor transfers the 
ice to a belt arranged alongside the bunker, from 
which it is scraped off on to the travelling dis- 
tributor conveyor bridge. Four scrapers fitted 
to the bridge conveyor serve to distribute the 
ice evenly over the width of the bunker. 

After being discharged from the bunker by the 
bucket scraper, the ice is conveyed to a dis- 
tributor, by which it is transferred to one or both 
of two conveyor bridges fitted with recording 
weighing apparatus. These bridges convey the 
ice to the ships. 

Both the manufacture and storage of the ice, 
and the discharge, are under separate, fully 
automatic control, supervision being assisted by 
mimic panels equipped with control lamps. The 
ice-making plant was built and installed by 
Gesellschaft fiir Linde’s Eismaschinen A.G., 
Wiesbaden, German Federal Republic, the bucket 
scraper being supplied by Orenstein-Koppel 
und Liibecker Maschinenbau Aktiengesellschaft, 
Dortmund. 


Discharge of ice from bunker by a bucket scraper and two conveyors 
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Large Simple-Cycle Gas Turbines for 
Electric Power Generation 


BY OUR AMERICAN EDITOR 


Following its extensive earlier experience in the design and construction of small 
simple-cycle gas turbines rated up to about SMW, the General Electric Company 
of Schenectady, New York, is now building a number of larger gas turbo-genera- 
tors of 16-SMW and 21-8MW. These machines are also of simple-cycle single- 


shaft design and have relatively low thermal efficiencies. 


They are intended 


primarily for electric power generation, either by themselves or in conjunction 
with steam turbo-generators. In the latter case, the gas turbine power plant is now 
finding a place in American grid systems as a peak-load generating unit. 


Hp nen the past three years, the General 
Electric Company, of Schenectady, New 
York, has been engaged in the development 
of several large gas-turbine-driven generating 
plants of 16-5MW and larger capacities. These 
machines have found application, both in the 
United States and abroad, in normal and peak 
load electric power generation. As the design 
of these larger power plants developed, the 
proportions of the compressor and turbine 
were selected to give the maximum economic 


gas turbines consisting of a fifteen-stage, axial 
flow compressor solidly coupled to a two-stage, 
impulse turbine, with the turbine being solidly 
coupled to the generator. The turbo-generator 
unit is designed to run at 3600 r.p.m. The com- 
bustion chambers are built into the turbine 
mid-frame between the compressor discharge 
and the turbine inlet. The starting motor, 
the accessory drive and the oil tank are at the 
compressor end of the unit. Fig. | shows the 
general design and construction of the unit. The 
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The compressor is of conventional con- 
struction except for its size. The inlet casing 
is made up of a cast cylindrical section to form 
the casing for the first four stages, with a bell 
mouth with a fabricated hood being bolted to it 
to form the complete casing. The hood can be 
oriented to put the inlet opening either above or 
below. The No. | bearing is supported in the 
inlet hood. The discharge casing is considerably 
different from those on units previously 
manufactured, as the combustion liners are 
installed in an annular chamber that is fed 
through a diffusing conical transition in the 
discharge casing. The inner wall of the annulus, 
within which the No. 2 bearing is supported, 
is carried by streamlined struts between the 
inner and outer walls of the annulus, just down- 
stream of the diffusion section. These struts 
are hollow to enable oil and drain lines to be 
brought into the No. 2 and the No. 3 bearings, 
and to enable cooling air to be brought into 
and exhaust from the inner space around the 
turbine shaft. 

The sixteen combustion liners are generally 
similar to those now used in smaller General 
Electric gas turbines. Some modification has 
resulted from tests and a development programme 
to reduce pressure drop in the combustion 
system. These large units are being built to 
burn gas only, or to burn gas or distillate with 
either manual or automatic changeover, or 
residual fuels. The “ fish-tails’’ that make the 
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Fig. 1—Longitudinal section of 16-SMW simple-cycle gas turbine 


output at 3600r.p.m. in a simple-cycle, single- 
shaft unit. The final rating of the units, as 
presently designed, is 16-5SMW at conditions 
of 80 deg. Fah. and 1000ft altitude. The first 
order received by the General Electric Company 
for a unit of this size was for two machines, 
placed early in 1955 by a large industrial user 
in Mexico. Since that time, orders for seven more 
units of this size have been received, including 
two units to be modified to operate on the re- 
generative cycle. 

These units will normally be directly coupled 
to 3600r.p.m., hydrogen-cooled, 60c/s a.c. 
generators having a 17,647kVA capability at 
a hydrogen pressure of 41b per square inch 
and 22,049kVA capability at a hydrogen pressure 
of 30 Ib per square inch. This provides a capacity 
of 16MW at conditions of 85 deg. Fah. and at a 
hydrogen pressure of 6:8 Ib per square inch gauge. 

These machines will be the largest gas 
turbines built in the United States to date, and 
it is believed that they will also be the largest 
simple-cycle, single-shaft machines in the world. 
While these simple-cycle units do not have the 
highest efficiency and the lowest fuel consump- 
tion attainable in a gas turbine, their compact 
size and simplicity results in low building 
and installation costs and offers an economical 
method of power generation for standby and 
peak load service, or for installation at sites 
where fuel costs are low. It is felt that this size 
of unit represents about the optimum size for 
a single-shaft machine operating at 3600 r.p.m. 
The resulting efficiencies, when burning natural 
gas, of about 20 per cent, based on the higher 
calorific value, represent satisfactory performance. 

The machines are simple-cycle, single-shaft 


generator and its exciter are of generally standard 
construction. The main modifications are a 
larger bearing in the turbine end shield with a 
shorter shaft overhang, to support the turbine 
rotor as well as the generator rotor, and pads 
on the end shield to help support the exhaust 
casing. The exciter end shield is also modified 
to mount a Sh.p. turning gear. The turning 
gear is provided primarily to provide sufficient 
break-away torque to turn the unit over after 
it has been standing idle. With the unit on the 
turning gear, the starting motor will accelerate 
the turbine and automatically disengage the 
turning gear when a start is made. 


COMPRESSOR DESIGN 


The axial-flow compressor is designed for 
an air flow of approximately 220,000 cubic feet 
per minute at an inlet pressure of 14-17 lb per 
square inch absolute and a temperature of 80 deg. 
Fah., with a nominal pressure ratio of 6:1. 
The efficiencies and operating records of pre- 
viously built compressors indicated that aero- 
dynamically, the 16-SMW unit should be a 
scaled-up version of these smaller units. The 
blade chords have been adjusted slightly from 
strict scale widths to avoid resonance conditions 
and to ensure that the foot bending stresses 
are conservative, at the same time maintaining 
reasonable increments in chord length for the 
various stages. The number of blades in a row 
was also adjusted in some cases to avoid reso- 
nance with the passing frequency of other rows. 
Samples of all blades were tested to determine 
their natural frequencies and modes of vibra- 
tion, and the blades were tuned where necessary. 


transition from the circular combustion chamber 
to the nozzle annulus are of standard design. 


TURBINE DESIGN 


The turbine comprises two stages of wheel 
and diaphragm construction as used in both 
steam and gas turbines. The turbine wheels 
are machined from separate pancake forgings of a 
modified ferritic alloy with 12 per cent chromium. 
In the first units, they are bolted together 
and bolted to the compressor-end and generator- 
end stub shafts through integral flanges. To 
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Fig. 2—Through-bolted construction to connect turbine 
wheels and shaft 


reduce the thickness of the forgings, this was 
later modified to a through-bolted construction 
as shown in Fig. 2. The first-stage buckets 
are made from a cobalt-base, high-temperature 
alloy ; the second-stage buckets from a 12 per 
cent chromium, ferritic alloy modified by the 
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addition of tungsten, molybdenum and vanadium 
to effect a marked improvement in its high- 
temperature properties. Both the first and 
second-stage buckets are attached to the turbine 
wheels by axial-entry pinetree dovetails. There 
are no covers or shrouds attached to the buckets. 
Close clearances are, however, maintained 
between the tips of the buckets and the stationary 
shrouds. The special means adopted to main- 
tain these clearances will be described later. 

The nozzles and buckets are designed essen- 
tially for impulse conditions at the root. The 
nozzle partitions, the contours of the sections 
used and the resulting passage shapes are the 
result of extensive tests with air and steam in 
both stationary and running tests. The buckets 
also embody the latest developments and are 
Jaid out on laminar-flow principles. The first 
and second-stage buckets were long enough to 
make it necessary to 
build sample buckets so 
that vibration tests could 
be run to determine 
all of their natural fre- 
quencies before releasing 
the actual turbine buckets 
for manufacture. These 
tests ensured that they 
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Stage, just above the shaft packings. It then flows 
radially outward, along the face of the wheel, 
and enters the gas stream at the root of the 
buckets. The air on the downstream side 
is brought in through passages in the second- 
stage nozzle partitions and the second-stage 
diaphragm, passes radially inward behind a 
radiation shield to the inner diameter of the 
wheel, and then out along the face of the wheel. 
The upstream side of the second-stage wheel 
is cooled by the relatively cool air leaking through 
the diaphragm packing and passing outward 
along the face of the wheel. Air is also introduced 
on the downstream side of the second-stage 
wheel, in the space between it and the end shaft 
packing. Although a negative static pressure 
is normally created at the annulus by the diffu- 
sion in the exhaust hood, the cooling air prevents 
leakage of hot exhaust gas down the wheel 
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passing frequency or 
combustion chamber 
frequency. The first- 
Stage nozzle of the ma- 
chine is air-cooled. The air is bled from the end 
of the annular combustion chamber space and 
passes radially inward through the partition 
into cups on the inner side wall. There, it turns 
and passes through holes in the inner wall, 
just upstream from the leading edge of the 
partition, back into the main gas stream. The 
second-stage nozzle does not require cooling. 
Both the first and second-stage turbine wheels 
are also air-cooled. Air is bled from an appro- 
priate stage in the compressor, cooled in a water- 
to-air heat exchanger, and introduced into the 
wheel space on the upstream side of the first 


2nd. STAGE NOZZLE 
OUTER SIDE WALL 


Fig. 3—Detail view of bucket shrouds and shroud holders 


if a heat recovery boiler, which increases the 
back pressure, should be added in the exhaust 
line at some later date. 

The design of the turbine shell presented 
some interesting problems. It is a primary 
structural member in the construction of the 
machine and forms part of its backbone. In 
addition, it must support and locate the nozzles 
and diaphragm and the shrouds over a wide 
range of loads and corresponding temperature 
conditions. The solution adopted is to cool 
the turbine shell, which is provided with longi- 
tudinal ribs or fins and an enclosing jacket, 


301 


by relatively cool, low-pressure air bled from 
the fourth stage of the compressor. This will 
keep the shell at a relatively low temperature 
and minimise the possible dimensional changes. 
The first-stage nozzle and second-stage nozzle 
with its diaphragm are supported centrally by 
radial pins or keys with sealing strips that do 
not restrict movement, but minimise leakage. 
The shrouds over the buckets are supported 
be separate segmented rings of austenitic steel 
with a high-resistance heat-flow path so that they 
may follow the temperature of the gas stream 
rapidly and compensate for the diametrical 
changes in the shell with changing temperature. 
This enables a more constant clearance to be 
maintained between the shroud and the bucket 
tip. A detailed view of the construction is shown 
in Fig. 3. 

The exhaust casing is designed with a liberal 
flange area and a diffusing passage in the shape 
of an annular cone at the last-stage annulus. 
The axial velocity leaving the second stage 
bucket is reduced to about one-half its initial 
velocity in the diffuser ; it is then turned radially 
outward by means of turning vanes in the hood 
proper. The net result is the recovery of a good 
percentage of the velocity energy leaving the 
turbine and an annulus static pressure lower 
than the static pressure at the exhaust flange. 

The main bearings are situated as follows : 
the No. | bearing, at the inlet end of the com- 
pressor, is situated in and supported by the 
inlet hood. The No. 2 bearing, at the discharge 
end of the compressor, is situated in and sup- 
ported by the inner cone of the compressor dis- 
charge casing. The thrust bearing is in the same 
housing and just aft of the No. 2 bearing. The 
No. 3 bearing is adjacent to the turbine and 
supported in the inner cylindrical turbine frame. 
Its reaction is carried through a_ bulkhead 
between the annular combustion section and the 
fish-tail or transition piece area, to the outer 
turbine shell, and then to the main fixed support 
on either side of the turbine. The No. 4 and 
No. 5 bearings are in the generator end shields, 
or in separate pedestals if an air-cooled generator 
is used. The exciter and the accessory gear- 
box have their own bearings. Their shafts are 
connected to the main turbo-generator shaft 
by flexible couplings. The couplingsg between 
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Fig. 4—Sectional view of power station installation of 16-5MW gas turbine generating plant 
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the compressor and turbine, and those between 
the turbine and generator, are solid flanged 
couplings integral with the shafts. The shaft 
design of the unit is such that the actual running 
critical speed of the compressor, the turbine 
and the generator will be below running speed. 
The critical speed calculations were made 
on a digital computer which quickly gave the 
critical speed picture for the whole unit. The 
bearings are standard journal bearings with ball 
seats for the initial alignment of the unit. The 
thrust bearing is a Kingsbury pivoted-shoe unit. 
The bearing seals are of the labyrinth type, and 
a vapour extractor is installed on the oil tank to 
ensure a constant slight air flow into the bearing 
housings to prevent oil or oil vapour from leaking 
out. 
The oil tank is mounted level with the founda- 
tion in front of, and in line with, the compressor. 
The accessory gearbox, starting motor, starting 
motor clutch, and auxiliary oil pumps are 
mounted on top of the oil tank. The oil coolers 
are mounted in the tank with the head and 
water connections being above floor level. 
The lubrication system follows usual gas turbine 
practice. The machines are provided with a 
shaft-driven centrifugal oil pump mounted in 
the accessory gearbox to supply oil at 75 Ib 
per square inch gauge to the bearing and control 
oil header. They also have a 25h.p., a.c. 
motor-driven auxiliary oil pump and a 5 h.p., 
d.c. motor-driven emergency oil pump on the 
system under pressure control. The generator 
is hydrogen-cooled and has its own seal oil 
detraining system and standby pump with oil 
reservoir for maintaining the hydrogen seal 
when the unit is shut down. 

The machine is controlled by a centrifugal 
speed governor operating the fuel gas control 
valve or fuel oil pumps through a hydraulic 
relay system. Protection is provided against 
excessive exhaust temperature and rate of 
exhaust temperature rise. Fuel limits are 
established for firing, bringing to speed, and for 
maintaining flame in the combustion chambers. 
An emergency over-speed governor is provided 
in the inlet-end stub shaft of the compressor 
which shuts off all fuel to the unit on over-speed. 
Since a gas turbine is not self-starting, some 
means had to be provided to roll the unit to 
establish the air flow before fuel is introduced. 
The starting unit must then accelerate the gas 
turbine to self-sustaining speed, which is about 
50 per cent of full speed. A 550 h.p., 1800 r.p.m., 
wound-rotor induction motor with a solenoid- 
operated jaw clutch is provided with these units 
for starting purposes. The contactors of the 
resistors for the necessary speed and acceleration 
steps are under the control of a selector switch 
and appropriate relays. aM 

The unit is normally mounted on four rigid 
supports on a foundation of reinforced concrete, 
about 16ft above basement grade. The two 
supports just aft of the turbine bulkhead are the 
fixed points. Two sliding supports are on the 
compressor casing. The generator, exciter and 
oil tank are supported directly on the foundation. 
The 16ft height is required to provide room for 
the inlet and exhaust duct work under the unit 
when inlet and exhaust are from below. Space 
is also provided for the hydrogen seal-oil control 
unit, the oil tank, the generator lead connections, 
&c. A_ sectional drawing showing one of 
these units installed in a power station is shown 
in Fig. 4. Provision can be made for the addi- 
tion of heat recovery boilers in the gas turbine 
exhaust system. They may be used to recover 
partially the exhaust heat and convert it into 
useful energy in the form of steam for process 
applications, or to supply steam turbines for 
additional power generation. The air inlets 
may be provided with washer filters that not only 
clean the air to prevent deposits and possible 
loss of capacity in the compressors, but also 
cool the air, thereby increasing the weight flow 
and resulting capacity of the unit in hot weather. 
Dry or “ oil bath” filters can also be used. A 
silencer is usually installed in the inlet duct. 
Exhaust silencers are also built into the exhaust 
ducts, although they will probably not be re- 
quired if heat recovery boilers are installed. 

In recent years, the gas turbine has become 
to be regarded in the United States to be parti- 
cularly valuable as a low-cost generating unit 
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for the peak loads faced by all utility companies. 
The familiar concept of peak load economics 
is derived from the typical American utility 
load duration curve reproduced in Fig 5. The 
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Fig. 5—Typical load duration curve of American 
utility companies 


top 5 or 10 per cent of this curve has almost a 
negligible energy content, and a considerable 
sacrifice in efficiency might be tolerated in the 
units that generated this peak load if some 
saving in investment could thereby be made. 
In the past, with one or two minor exceptions, 
the utility industry in this country has always 
expanded its generating capacity with units of 
ever increasing efficiency to be placed immediately 
in base load operation. There are two major 
reasons why this has been so: (1) The very 
rapid rate of system growth and improvement 
of the steam cycle has meant that each new unit 
added to a system made a large reduction in 
system average heat rate. Peaking units, by 
deferring new base load units, would have meant 
too great a sacrifice in fuel economy. (2) In 
the past, it was not possible to realise very 
large investment savings even though plant 
efficiency was sacrificed. To-day, this is still 
true of the steam cycle, but the emergence of 
the gas turbine as a reliable prime mover 
makes possible large savings in plant cost. 

The matter of operating flexibility presents 
another changing condition. Fig. 6 is a typical 
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Fig. 6—Typical daily load curve of American utility 
companies 


daily load curve. Just above the load curve 
is another curve that represents the margin of 
capacity required to be on the line to provide 
spinning reserve at all times. Any capacity on 
the line in excess of this amount represents 
fuel losses, since most generating units are less 
efficient at part load. In order to keep excess 
spinning reserve to a minimum, units operating 
on peak load must be flexible, i.e. must be able 
to start and stop quickly, reliably and efficiently. 
A secondary requirement is that their standby 
losses should be small. 

In the past, peak loads were carried by old, 
low-pressure steam units that were quite flexible 
in this regard—although their standby losses 
were frequently quite .high. To-day, utilities 
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are finding that the older steam units that must 
now be relegated to peaking service are not 
very different in pressure and temperature levels 
from their newer base-load units. Far from 
being able to start up and run for four or five 
hours on peak, some utilities keep them on the 
line continuously rather than go to the trouble 
and expense of shutting them down overnight. 
Spinning reserves of the order of 50 to 100 per 
cent at light load periods are the result. The 
fuel losses associated with excess spinning 
reserve can be appreciable. Any type of flexible 
generation will result in savings, but for the very 
short duration loads at the peak, gas turbines 
seem to be ideally suited. Their start-up time 
is short and their standby losses are negligible. 

The final factor in favour of modern peak 
load generating units is manpower. Conven- 
tional steam-electric stations require crews in 
attendance twenty-four hours a day even though 
units may be on the line producing only eight 
or ten hours during the heavy load period. 
Although some work is being done toward the 
design of automatic steam-electric stations, 
their widespread use is a long time in the future. 
And even then it is unlikely that it will prove 
economical to convert the then existing peaking 
stations to “‘ automation.’’ On the other hand, 
even attended gas turbine stations, because of 
their simplicity and rapid starting ability, 
require only one shift of operators in peaking 
service. Furthermore, remotely controlled gas 
turbine stations are an accomplished fact. 

Although the inherent qualities of the gas 
turbine, taken generally, appear favourable to 
their use for peak loads, questions frequently 
arise as to the practical aspects of application 
considering the detailed characteristics of gas 
turbines actually available to-day. A comparison 
with the various components of a steam turbine 
Suggests that the gas turbine, being a compact 
package, should result in lower over-all station 
cost. Since the major source of peak load genera- 
ting unit savings lies in this lower cost, it is 
extremely important that realistic comparisons 
be made. For example, estimates have been 
made, using average current prices of labour 
and materials, which indicate that two-unit gas 
turbine stations of 30MW and larger can be 
built for 120 to 130 dollars per kilowatt. 
At ambient temperatures lower than 80 deg. Fah., 
which result in greater capability, these costs 
would be considerably reduced. If this cost 
range of 120 to 130 dollars per kilowatt 
were compared with reported costs of large 
steam units that have gone into service in the 
last year or two, it might appear that gas turbines 
offer little real investment saving. However, 
the constant upward trend of costs of major 
steam station components in the last few years 
makes such a comparison meaningless. Current 
estimates of steam plant costs will inevitably be 
higher than the actual costs of recently com- 
pleted stations. When compared on the same 
time basis, gas turbine station costs should be 
much lower than steam turbine station costs. 

Even aside from the time or inflation element. 
there are wide variations in reported steam station 
costs due to design, local conditions and account- 
ing methods. As these factors affect steam 
Station costs, so will they affect gas turbine station 
costs, with the result that each utility company 
must make its own estimates and reach its 
own conclusions as to how much investment 
can be saved with gas turbines. According to 
the General Electric Company, many of these 
estimates will show savings of from 20 to 40 
dollars per kilowatt. 

Site limitations on the location of a gas turbine 
power station are practically non-existent. 
The gas turbine water requirement is a fraction 
of that of steam power stations, and this makes 
possible the location of gas turbines without 
regard to large cooling water supplies. It is 
even possible to use radiators for lubricating 
oil and generator cooling and eliminate the need 
for a local water supply. The noise level does 
not put any significant limitations on the location 
of gas turbines, for with proper and readily 
available silencing equipment it can be kept 
within satisfactory limits. At the present time. 
gas turbines are installed and being installed in 
America within 200ft of residential areas. 

Important labour saving results from the 
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inherent simplicity of gas turbine control. 
From the beginning, General Electric gas tur- 
bines have been supplied with a semi-automatic 
control panel as standard equipment. Once the 
auxiliaries are energised, the operator has only 
to move a control handle to the * run”’ position 
and the unit is automatically cranked, purged, 
fired and accelerated to synchronous speed. It is 
fairly simple to add automatic synchronising, 
telemetering and supervisory control to make 
an unattended, remotely operated generating 
station. This has been done in the case of three 
recent units for power generation service abroad. 
They will be controlled from points several miles 
distant by means of a carrier current channel. 
Seven other machines for oil pipeline pumping 
service will be equipped for remote control 
via microwave transmission. 

The additional cost of equipment required 
for unattended operation is no more than 
3 dollars per kilowatt. The savings in man- 
power are quite large even with provision 
for daily or weekly maintenance inspections 
during the operating season. The auxiliary 
power requirement of a gas turbine station is 
only about 1 per cent of machine rating during 
normal operation. It consists of the usual 
Station service plus power to drive a vapour 
extractor and pumps for cooling water and fuel. 
During start-up, the gas turbine cranking motor 
will draw approximately 7 per cent of the machine 
rating on a short time basis. 

The gas turbine can be started and fully loaded 
within thirty minutes from receipt of signal. Gas 
turbines can burn distillate oil, treated residual 
oil, and natural gas. Since fuel cost is a minor 
component of the operating costs of peak load 
units, the fuel should be chosen to minimise 
station investment cost. This means natural gas 
fuel should be used where available, and distillate 
oil when necessary. The additional cost of a 
fuel treatment system for residual oil is not 
often justified for the peak load application 
of gas turbines. The gas turbines now avail- 
able from the General Electric Company in the 
larger sizes are shown in Table I together 
with heat rates, and other pertinent information. 
Three units are listed ; two simple-cycle, single- 
shaft gas turbines rated 16,500kW and 21,800kW, 
and an inter-cooled reheat two-shaft gas turbine 
rated 27.500kW. 

WATER AND STEAM INJECTION 


In the above machines about two-thirds of 
the power produced by the turbine is used to 
drive the air compressor. It is evident that if 
the weight of the hot gas passing through the 
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Fig. 7—Cycle diagram of simple gas turbine operating 
on the water injection cycle 


air is injected, the net output of the gas turbine 
will be increased approximately 40 per cent. 
The heat rate of this cycle will be higher than 
the straight simple cycle on which it is super- 
imposed, by about 23 per cent because fuel is 
used to evaporate water but, because of the short 
duration of the peak load operation, efficiency 
is generally of secondary importance. If, 
instead of water, the same weight flow of steam 
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Fig. 8—Cycle diagram of simple gas turbine operating 
on the steam injection cycle 


is injected into the heated air before it enters 
the turbine, the net output of the unit will also 
be increased approximately 40 per cent. It may 
be desirable to install gas turbines for peak load 
operation in or adjacent to steam-electric 
generating plants, and the water or steam could 
be supplied from the steam station. For 
the water injection cycle, the normal combustors 
would be replaced by two larger combustors 
arranged one on each side of the unit to give 
space for the proper mixing of the vapour. To 
avoid deposits in the gas turbine, it appears 
necessary to use water for injection containing 
not more than one part per million of solids. 

For installations which are not adjacent to 
a steam power station, simple, fire tube heat 
recovery boilers, as shown in Fig. 8, might be 
used to supply the injection steam. Because, in 








TABLE I 
Heat rate. B.Th.U. Output percentage Cooling water Start-up time, 
Rating. kW* per KWh(HCV) of rating requirements, gall min 
per min 
16,500 f - $50 * 123 per cent at 40 deg. Fah. \ 490" 30 
Ul i 145 per cent at 0 deg. Fah. { 
21,800 J (ae rT) ; 123 per cent at 40 deg. Fah. 8057 30. 
27,500 bs 4 ae ry f 118 per cent at 40 deg. Fah. 5000 30 














* All gas turbines are rated at N.E.M.A. standards of 80 ane. ‘Fah. and 14-17 !b per square inch absolute (1000ft) 
+ 95 deg. Fah. cooling water. 


level, output would increase 3-8 per cent. 


If rated at sea 
t 67 deg. Fah. cooling water. 


TABLE II 








Continuous rating, 
kW 


Cycle 
Sumpie cycle 16,500 
Water injection 16,500 
Steam injection 22,100 
Steam injection by heat recovery boilers 21,100 


Peak load rating 


Net station heat rate, Approx. price of 








for 1000 hours B.Th.U. per kWh equipment, dollars 
per year, kW (HCV) per kW 
16 340 | 76 
23,000 } 20,040 58 
23,000 | 20,040* i 58 
22,700 14,610 | 65 








* Includes heat required to make the necessary saturated steam. 


turbine could be increased without increasing 
the work done by the compressor the net output 
would be increased. Two methods of doing 
this seem applicable to gas turbines which are 
to be used for peak load service. The simplest 
and least costly method is to inject water in the 
form of a spray directly into the hot gas in the 
combustor. The water will be evaporated by 
the burning fuel and will combine with the 
heated air before entering the turbine. Fig. 
7 is a cycle diagram of a water injection cycle 
in which, if water equivalent to approximately 
10 per cent of the weight flow of the compressed 


this cycle, the heat necessary to evaporate the 
water is obtained from the exhaust which would 
otherwise be wasted, the heat rate of this cycle 
would be lower than the straight simple cycle 
by about 10 per cent. A tabulation of the rela- 
tive characteristics of each of these adaptations 
of the basic simple-cycle unit under considera- 
tion is shown in Table If. Similar relation- 
ships will hold for smaller and larger units. 
The cost of installation will vary with each loca- 
tion and will vary slightly with the cycle selected. 
The simple-cycle unit with provision for water 
injection is approximately 65ft long, 25ft wide, 
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and 10ft high. It weighs approximately 200 
tons and can be installed on a very simple founda- 
tion. Preliminary studies indicate that a com- 
plete generating station utilising an inexpensive 
building might cost an additional 30 or 40 
dollars per kilowatt. 


Square Bubble Formation in Lithium 
Fluoride 


SQuaRE bubbles, believed to be the first such 
phenomena ever observed in Nature, were found 
recently by a metallurgist during experiments 
at the Knolls Atomic Power Laboratory, which 
is operated by the General Electric Company 
for the U.S. Atomic Energy Commission at 
Schenectady, New York. These brilliantly 
coloured microscopic bubbles in square and 
rectangular forms appear in lithium fluoride 
crystals after they have been irradiated with 
neutrons in a reactor and then heated above 
600 deg. Cent. No bubbles of any kind were 
discovered in lithium fluoride that was not first 
irradiated with neutrons. Lithium fluoride is a 
clear, glass-like material which is being irradiated 
to study the effects of neutron bombardment. 
During these studies, the lithium bubbles 
appeared first in bright colours. The colours show 
that these bubbles are extremely thin, measuring 
only about 0-00003in. 

It is believed that the formation of helium and 
tritium gases in the irradiated lithium is 
responsible for the bubbles. So far, however, 
the laboratory is at a loss to explain why square 
and rectangular bubbles appear rather than 
conventional spherical ones. These unusual 
bubbles are formed in the following manner :— 
Small pieces of clear lithium are irradiated with 
neutrons in a reactor. Once irradiated, they 
turn black. Next, these crystals are heated in a 
laboratory furnace. When they reach about 
450 deg. Cent. they turn clear, or almost clear, 
again. When heated to about 700 deg. Cent. 
for several hours, they look frosty to the naked 
eye. At this stage they are taken from the 
furnace and allowed to cool. Studied under a 
microscope, the crystals reveal colour squares 
formed inside and most frequently along natural 
faults in the lithium fluoride crystals. The overall 
appearance of groups of the bright bubbles is 
somewhat similar to squares used in stained glass 
windows arranged in cubist design. If the tem- 
perature of the furnace is raised above 700 deg 
Cent., the bubbles inside the crystals turn white 
and their corners begin to round. As the melting 
point of lithium fluoride, 842 deg. Cent., is 
approached, the bubbles grow and combine to 
form new shapes. The ultimate form of the 
bubbles during heating near the melting point 
of the crystals appears to be spherical. 





Microscopic square bubble formation in irradiated 
lithium fluoride crystals at the Knolls Atomic Power 
Laboratory 
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Personal and Business 


Appointments 

Mr. Davip Brook has been appointed a director 
of Brook Motors, Ltd. 

Mr. W. J. WaALPoLe has been appointed a director 
of Lumenated Ceilings, Ltd. 

Mr. P. W. Howarb, managing director of B.T.R. 
Industries, Ltd., has been appointed deputy chairman. 

Mr. J. H. Mayes, general sales manager of the 
Northern Aluminium Company, Ltd., has been 
appointed a director. 

Dr. BRIAN BALDWIN has been appointed assistant 
chief metallurgist of the steel division of the Steel 
Company of Wales, Ltd. 

Mr. Eric E. R. Fucus has been appointed personal 
assistant to Mr. T. L. Kendall, sales director of 
Ruston and Hornsby, Ltd. 

Mr. Georce C. Fairpanks, M.I.P.E., a deputy 
general manager of Elliott Brothers (London), Ltd., 
has been appointed a director. 

Mr. J. S. Extey has been appointed manager of 
marketing of the conveyor and transmission belting 
division of B.T.R. Industries, Ltd. 

Mr. J. STRONG has been appointed chief executive 
director of British Oxygen Gases, Ltd., and has 
relinquished his appointment as chairman of Quasi- 
Arc, Ltd. 

Mr. J. C. DuckwortH, A.M.LE.E., deputy chief 
engineer (nuclear power), has been appointed chief 
research and development officer of the Central 
Electricity Generating Board. 

Mr. Herpert Epwarp Hit has been appointed 
a director of Associated Commercial Vehicles, Ltd., 
and has at the same time resigned from the subsidiary 
company, Park Royal Vehicles, Ltd. 

BOWMAKER (PLANT), Ltd., has announced the 
appointment of Mr. J. P. M. Edwards as commercial 
manager, and Mr. Douglas E. Speight as sales repre- 
sentative for Shropshire and north Staffordshire. 

Dr. H. KRonneERGER, F. Inst.P., has been appointed 
director of research and development in the industrial 
group of the United Kingdom Atomic Energy 
Authority, in succession to Mr. L. Rotherham. 

Mr. H. A. C. McKay, of the chemistry division 
of the Atomic Energy Research Establishment, 
Harwell, has been appointed director of the Baghdad 
Pact Nuclear Training Centre from July, 1958, in 
succession to Mr. W. J. Whitehouse. 

British Untrep TRaAcTION, Ltd., has announced 
the following appointments :—Mr. F. W. Bolton, 
service manager; Mr. J. Andrews, chief draughtsman; 
Mr. N. Beechey, development assistant, and Mr. 
B. C. Baldwin, contracts superintendent. 

THe Evecrriciry Councit has announced the 
following appointments :—Mr. John A. Wedgwood, 
deputy secretary ; Mr. R. Y. Sanders, deputy cem- 
mercial and development advisor, and Mr. R. D. V. 
Roberts, a deputy to the industrial relations adviser. 
Mr. W. J. Hendry has been appointed public relations 
officer. 

STURTEVANT ENGINEERING COMPANY,  Lid., 
announces that the following appointments have 
been made, with effect from May 1 :—Mr. H. W 
Wagner, deputy chairman and joint managing 
director, and Mr. A. B. Davies, joint managing 
director. Mr. W. E. N. Gwilt, managing director, 
is to retire on April 30. 

Sprrax-Sarco, Ltd., announces that the boards 
of the various English companies are now con- 
stituted as follows: Spirax-Sarco, Ltd., Mr. H. 
Alwyn Smith (chairman and joint managing director), 
Mr. L. G. Northcroft, M.I.Mech.E. (joint managing 
director), Mr. E. M. J. Edwards, Mr. W. M. Barber, 
A.M.1L.Mech.E., Mr. B. W. Gregory, Mr. R. D. 
Harding and Mr. S. M. Haines. John Such and 
Sons, Ltd.: Mr. H. Alwyn Smith (chairman and 
managing director), Mr. L. G. Northcroft, M.I. 
Mech.E., Mr. S. A. Such and Mr. S. M. Haines. 
Heat Transfer, Ltd.: Mr. L. G. Northcroft, M.1. 
Mech.E. (chairman), Mr. A. H. Giles and Mr. 
D. P. Golch (joint managing directors), Mr. H. 
Alwyn Smith. 


Business Announcements 


THE PROFESSIONAL ENGINEERS APPOINTMENTS 
BUREAU states that its address is now 39, Victoria 
Street, London, S.W.1. (telephone Abbey 1737). 

CRAWFORD COLLETS, Ltd., states that it has 
appointed W. O. Bullock and Sons, Ltd., 126, 
Rodhouse Road, Swindon, Wilts (telephone, Swindon 
6331), as its agent for south-west England and Wales. 

THe Rapio COMMUNICATION AND ELECTRONIC 
ENGINEERING ASSOCIATION announced at a Council 
meeting on Friday, February 14, that its name will 
be changed to the Electronic Engineering Association 


Mr. F. S. Mockford has 
Mr. 


with effect from March 1. 
been re-elected chairman for the ensuing year. 
V. M. Roberts has been elected vice-chairman. 

STANHOPE MACHINE TOOLS, Ltd., 5-17, Haverstock 
Hill, London, N.W.3., announces that it has recently 
taken over sole distribution rights in this country for 
Gambin milling machines and supplementary 
equipment, including the Gambin-Herlicq automatic 
copying equipment. 

THE TIMBER DEVELOPMENT ASSOCIATION, Ltd., 
states that its regional office at 8, St. Georges Place, 
Brighton, has been transferred to the head office 
of the association. Inquiries should now be directed 
to the Regional Officer at 21, College Hill, London, 
E.C.4. (telephone City 4771). 

STOREY BROTHERS AND Co., Lid., announces that 
since January 1, it has formed two small selling com- 
panies to take over existing agencies in Norway and 
Sweden. The titles of these companies are, Storeys 
of Lancaster A/S., registered in Oslo, and AB Storeys 
of Lancaster, registered in Stockholm. 


Marryats East Arrica, Ltd., has been formed to 
carry out the installation and service of the lifts 
manufactured by Marryat and Scott, Ltd., and the 
electrical installation work of Marryat and Place, 
Ltd., in East Africa. The London office of the 
company is at 40, Hatton Garden, E.C.1. 

Sik Bruce Wuite, WoLFE BARRY AND PARTNERS, 
have announced that they have taken into partner- 
ship Mr. W. E. Gelson, M.IL.C.E., M.I.Mech.E., 
and Mr. A. H. Beckett, M.LC.E. Mr. Colin R. 
White has retired from partnership but is continuing 
his connection with the firm as a consultant. 

RADIATION, Ltd., states that it has entered into 
an agreement for the manufacture for the home 
market and certain overseas territories of the warm 
air appliances devised by Eureka Williams Corpora- 
tion of America. The agreement also provides for 
the mutual exchange of technical information about 
design and production methods. 


Miscellanea 


Jer Assistep TAKE-OFF.—-A constant-thrust version 
of the de Havilland ** Spectre’ rocket engine is in 
production for use on * Vulcan” and “ Victor” 
bombers. The liquid propellant engine is, of course, 
not expendable, and a parachute recovery system 
has been evolved : trial installations are expected 
to be made this year. 


TELEVISION SocreTy’s ExnHisition.—The fifteenth 
annual exhibition of the Television Society is being 
held at the Royal Hotel, Woburn Place, London, 
W.C.1, as follows : Tuesday, March 4, 11.30 a.m. 
to 8 p.m. ; Wednesday, March 5, 12 noon to 8 p.m. ; 
Thursday, March 6, 12 noon to 7 p.m. Admission is 
by ticket only, available free from the Secretary, the 
et ga Society, 166, Shaftesbury Avenue, London, 
W.C.2. 


ENGINEERING STANDARDS.—This year’s conference 
of engineers responsible for standards matters is to 
be held on May 21 at the Connaught Rooms, London, 
W.C.2. It will be opened by Mr. F. J. Erroll, Par- 
liamentary Secretary to the Board of Trade. The 
arrangements for the conference are being made by 
the Institution of Production Engineers, and the 
British Standards Institution. It is stated that one 
of the main topics will be a discussion on the inch- 
metric problem from the standpoint of Britain’s 
position as an exporter to both inch and metric 
countries. The agenda will also include a review of 
day-to-day problems facing standards engineers. 
Those concerned with the application of standards 
in industry who would like to attend the conference, 
should write to the Secretariat, I.Prod.E./B.S.1. 
Committee, British Standards House, 2, Park Street, 
London, W.1. 


Fire RisK OF ROOFS AND PARTITIONS.—Plastered 
walls and ceilings do not facilitate the spread of fire, 
but they are being increasingly replaced by the use of 
building boards, many of which are combustible. 
This may result in a reduction in safety, unless the 
degree of fire protection or fire risk introduced by the 
different types of building board is borne in mind. 
The Fire Protection Association, 15, Queen Street, 
London, E.C.4, has published a technical information 
sheet, 4005 Partitions and Internal Linings, giving a 
general review, from the fire protection point of view, 
of this problem. The Association has also published 
another sheet, 4006, Roof Construction. A roof 
may spread fire in four ways, it is pointed out: by 
transmitting fire laterally and by dropping burning 
particles below ; by radiating heat from the under- 
side ; by allowing fire to penetrate from below and 
set fire to the outer surface, and by giving off flying 
brands on to neighbouring buildings. A number of 
recent fires, that at the Jaguar factory among them, 
in which combustible roof construction contributed 


to extensive damage, have served to focus public 
interest on practicable and economic means by which 
a degree of fire-resistance can be included among the 
properties normally required in roofs. This infor- 
mation sheet 4006 suggests ways in which this can be 
done, and discusses types of roof construction and 
properties in relation to some of the elements of roof 
construction. 

ELECTRICAL CONDUCTORS,—-INTERNATIONAL STAN- 
DARD Sizes.—A book “ Electrical Conductors—Inter- 
national Standard Sizes’ has been published (price 
15s.) by British Insulated Callender’s Cables, Litd., 21, 
Bloomsbury Street, London, W.C.1. It contains in 
tabular form a comprehensive collection of technical 
information (much of it original) about electrical 
conductors. The nominal physical and electrical 
properties of the standard sizes of conductors are 
given in British, American and metric specifications 
for copper, cadmium-copper, aluminium and steel- 
cored aluminium. The tables of conductor sizes 
are not confined to overhead lines but include 
annealed copper and stranded aluminium conductors 
for insulated cables. Among the tables is one for 
resistance temperature conversion. 

PLASTICS FOR MARINE APPLICATION.—A symposium 
on the use of plastics for marine application, 
organised by the Southern Joint Branch of the Insti- 
tution of Naval Architects and Institute of 
Marine Engineers, will be held on April 23 
and 24. On Wednesday, April 23, the meeting will 
be held in the Royal Beach Hotel, Southsea, when 
the following papers will be read :—‘* Materials ” 
by V. E. Yarsley, D.Sc., M.Sc.; * Plastics in Ships 
Hull and Accommodation’ by J. West, B.Sc.; 
and “* Plastics in Boat Building’’ by P. de Laszlo. 
The meeting will be continued on Thursday at the 
Civic Centre, Southampton, with the reading of the 
following papers :—** Plastics in Marine Engineering” 
by J. F. L. Ludgate ; * Plastics in Marine Electrical 
and Electronic Systems’? by J. M. Fleming, M.A., 
B.Sc.; and ** Decorative Laminated Plastics in Ships ”’ 
by H. S. Newcomb. 

PROFESSIONAL TRAINING FOR ELECTRICAL ENGINEER- 

ING GRADUATES.—A booklet has been published by 
rhe British Thomson-Houston Company, Ltd., to 
explain the company’s training schemes for graduates. 
The two-year programme normally begins at the 
Rugby works but may be continued at any of the 
B.T.H. centres. [n the first year the graduate 
trainee obtains basic mechanical and electrical 
experience. Towards the end of the year the trainee 
is interviewed to enable the second year of training to 
be related objectively to his future interests. Most 
of the second year is spent under the guidance of 
professional engineers in design departments, develop- 
ment and research laboratories and in the com- 
mercial and manufacturing departments. Copies of 
the booklet, ** Professional Training for Engineering 
Graduates,”’ can be obtained from the British Thom- 
son-Houston Company, Ltd., Rugby, Warwicks. 
_ TRACTOR MANUFACTURE IN AUSTRALIA.—We are 
informed that David Brown agricultural wheeled 
tractors, including the 40 h.p. *‘ 900” series, are now 
being built at two factories in Australia. The first 
of these plants was established by David Brown 
(Australasia) Pty., Ltd., at Adelaide, in 1956, and 
for more than a year now has been supplying machines 
for distribution in South Australia and Victoria. 
Construction of a second plant was completed in 
the middle of last year at Lidcombe, New South 
Wales. Under the supervision of senior engineers 
trained in the United Kingdom, production has now 
begun at this factory, which will serve the require- 
ments of New South Wales, Queensland and Tas- 
mania. The first tractors to be built at Adelaide 
were assembled entirely from components and sub- 
assemblies shipped from the David Brown factory at 
Meltham, Yorkshire. An increasing number of 
Australian-made components are now used at both 
the Adelaide and Lidcombe plants. 

HyPERSONIC SAILS.—The January, 1958, issue of the 
Journal of the Aeronautical Sciences includes a 
theoretical study by Walter Daskin and Lewis 
Feldman of the characteristics of two-dimensional 
sails in hypersonic flow. It appears that such a sail, 
(a surface stressed only in tension) possibly made 
of woven wire cloth to withstand the high tempera- 
tures of hypersonic flight, could have lift coefficients 
up to 0-7 at 60 deg. incidence and lift/drag ratios, 
excluding boundary layer effects, greater than 3 
at less than 20 deg. These characteristics are derived 
from a simplification of the Newtonian reaction to 
give the pressure difference across the sail as 
p,sin*0 where p, is the stagnation pressure behind 
a normal shock and 6 the local angle of the sail. 
Weight estimates for three-dimensional sails such as 
swept-back deltas gave weights one-fifth to one-tenth 
those of conventional structures, the weight of the 
sail structure being predominantly in the spars. | 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southam; Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 





METALLURGY 


789,101. September 9, 1955.—THE CONTINUOUS 
PRODUCTION OF IRON OR STEEL IN A ROTARY 
VessEL, Stora Kopparbergs Bergslags Aktiebolag, 
Domnarvet, Sweden. 

The invention relates to an improved method for 
the metallurgical treatment of iron-containing material 
in fluid form with a gas. In steel making, the use of 
pure oxygen has lately been introduced as a refining 
agent for pig iron. When performing the method 
according to the invention in the apparatus shown in 
the drawing, where the kiln A is rotated by means of 
a driving belt B, the pig iron is charged, if desired 
together with a slag former and a cooling material, 
such as scrap or fine-grained ore, into the top of the 





No. 789,101 


kiln A through a chute C, and oxygen is introduced 
through a pipe D into the centre of the kiln. The 
waste gases leave the kiln through opening E. The 
slag F produced will form a thin layer on top of the 
iron bath G and will not come into contact with the 
wall H which is lined with ceramic material. The 
formation of fumes, which is usually very annoying 
when refining with pure oxygen, is easily mastered 
as the oxygen, according to this invention, can be 
brought into contact with the surface of the bath 
much more uniformly than with methods in use up 
till now, for instance, by introducing it through a pipe 
to the centre of the vessel, as illustrated. As the kiln 
is charged, the amount of the materials F, G is 
increased, and the molten steel leaves the kiln through 
the tapping hole J. In comparison with the quantity 
of iron charged into the kiln, the surface of the iron 
bath is very large, which makes it possible to carry 
out the refining very rapidly. On account of its higher 
specific gravity, the steel produced during the process 
will form a layer close to the wall, the pig iron 
extending inwards of such layer for exposure to the 
oxygen. This type of kiln enables the operation to be 
continuous, with the result that the kiln itself need not 
be large as the iron can pass through it relatively 
quickly. Besides steel making, the kiln can be used 
for pig iron production, in which case it is charged 
with concentrates or fine-crushed ore and coke or 
coal breeze which may be used in excess, and oxygen 
is introduced into the centre of the kiln as described.— 
January 15, 1958. 


CRANES AND HOISTS 


788,843. May 23, 1956.—LirrinG Device FoR 
OVERHEAD TRAVELLING CRANES, Pierre Joseph 
Pingon, 6 Avenue du Parmelan, Annecy (Haute 
Savoie), France. 

The invention relates to a lifting device for overhead 
travelling cranes. Its object is to provide a new 
lifting device for tower cranes and overhead travelling 
cranes and capable of lifting heavier loads without 
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requiring any structural or functional alteration of the 
winch and cable as normally used on the crane, 
As illustrated in the drawing A is the tower of a crane 
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surmounted by a jib B comprising a track C for 
rollers D by which the carriage E is adapted to travel 
along the jib. The girders G of the jib carriage carry 
a set of three pulleys H, J and K journalled in the 
girders. In the same plane are provided two hooks L 
and M equipped with pulleys N and O. A cable P 
from the crane winch passes over the pulley H, under 
the pulley N, over the carriage pulley J, then under 
the pulley O and finally over the carriage pulley K. 
The cable is then fastened to the end of the jib. 
The hook L nearest to the jib foot is normally retained 
on the carriage E by a locking device R, controlled 
from a hand-wheel accessible from the crane cabin. 
When the crane is in normal operation, the hook L 
is connected to the carriage E and the device operates 
in the usual way, the hook M moving between the 
pulleys J and K. When it becomes necessary excep- 
tionally to lift a heavier load with a shorter span, the 
hook L is unlocked and the two hooks connected 
by a yoke lever 7. A two-action pulley block arrange- 
ment is thereby achieved, whereby the motion of the 
yoke lever T takes place at a speed which is half the 
initial lifting speed, and double the load may be lifted 
by the same effort. It will be seen that the combination 
of a locking device R with the hook nearer to the 
jib foot does not diminish the jib span for a normal 
load and that the minimum span obtained with the 
double hook arrangement is slightly smaller than that 
obtained with the normal load hook.—January 8, 
1958, 


CABLE DRUMS 


788,766. February 3, 1956.—OVERHUNG CABLE 
DruM WITH DrivinG Gear, Maschinenfabrik 
Augsburg-Nurnberg A.G., Nurnberg, Germany. 

The drawing shows two illustrative examples of 
forms of construction of the invention. In the left- 
hand view the cable drum is shown at A, the cable 

end being anchored inside the drum by means of a 

clamp B. The cable drum runs on a ball bearing C 


a 
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the outer race of which is formed by the inner surface 
of the gear rim. The inner race consists of two parts D 
and E, the balls running on the parting line, an 
arrangement which facilitates their assembly. 
inner race is secured to the supporting structure by 
screws; it is preferred to use three screws to provide a 
three-point support. The drum, together with the 
bearings can be dismantled as one structural unit. 
In the right-hand view the ball bearing F has a greater 
diameter than the drum G and the driving gear H is 
screwed to a flange on the drum. This form of con- 
struction allows for instance the same bearings and 
the same size of gear to be used for various drum 
diameters.—January 8, 1958. 


ELECTRICAL ENGINEERING 


788,656. May 13, 1954.—ELecrric Motors AND 
GENERATORS WITH NOoIsE SUPPRESSION, Licentia 
Patent-Verwaltungs-G.m.b.H., 31-32, Hohe 
Bleichen, Hamburg 36, Germany. 

The invention relates to the suppression of the 
noise which electric motors and generators produce. 
Recent investigations have shown that the disturb- 
ing noise is caused not only by magnetic phenomena 
but also by the air within the machine and particularly 
by the air stream in machines with forced cooling. 
To this end, an electric motor or an electric generator 
which is enclosed in a casing and has forced ventila- 
tion, is fitted, according to the invention, with resonant 
filters arranged within the ducts or channels through 
which the cooling air is forced to flow, the filters 
being tuned for attenuating the undesired range of 
the noise produced by the stream of cooling air. The 
resonant filters consist of perforated sheet-metal 
plates, which by their arrangement or perforation 
can be tuned to suppress any undesired part of the 
noise s Their filtering effect is due to the 
fact that their openings form cavity resonators, 
in which air swirls are induced which destroy the 
sound-producing vibrations of the air. Thus by 
the arrangement of the plates and by the size of their 
openings resonant filters can be tuned so as to destroy 
that component of the sound energy of the air stream 
which it is desired to remove.—January 8, 1958. 
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INTERNAL COMBUSTION ENGINES 


789,507. September 26, 1956.—SILENCERS FoR Ex- 
HaAustT Gases, Leslie James Burton, Holly House, 
Astley, Shrewsbury, Shropshire. 

The invention relates to a silencer for exhaust gases 
comprising two complementary steel pressings A and 
B and a pressed steel baffle plate C spot welded 
together, with the baffle plate sandwiched between 
the two outer pressings. The baffle plate is formed 















































by piercing a number of D-shaped tongues which 
are bent at right angles to the plate to form baffles 
for silencing purposes, the exhaust gases ing in 
a sinuous path through the resulting openings 
from the inlet E to the outlet F of the silencer. The 
drawing shows the silencer completely assembled.— 
January 22, 1958. 


789,422. March 1, 1956.—SPARKING PLUGs, 
Nienburger Metallwarenfabrik Adolf Theis, 
G.m.b.H., 1-19 Huttenstr., Nienburg/Weser, 

Pig {ore 
s shown by the drawing, the s ing plu 
consists of a body A and one end calor ale - 
necting part B fits into the 
body forming the screening 
and consisting of steel or a 
similar material. A central 
electrode C is fixed in an 
inner tubular insulating 
member D the latter hav- 
ing the form of a smooth 
small tube of ceramic mat- 
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erial. The electrode C is ; 
screwed fast into the inner ; 
tubular insulating member ie: 
by means of a nut E. H FI 
A sealing ring F of copper, r 


seals against the combus- 
tion space of the engine 
and retains the inner in- 
sulating member D in the 

. The connecting part 
Bis lined with an outer 
tubular insulating member 
H of _ thermoplastic 
synthetic material, such 
as polytetrafluorethylene, 
polytrifluorethylene or 
polymers of these mater- 
lals. The central electrode 
C or the nut E carries a 
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suppressor resistance Jto F % : 

which the ignition cablejis y} AE 
connected via a resilient GiZ Z| ; 
plug sleeve K. The con- C = 


necting part B is closed 
by means of a screw-on 
closure cap L with the : 5 
interposition of a seal M. A modified design 
is also shown in the specification.—January 22,1958. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of having 

notices of meetings inserted in this column, are requested to note 

om. in order to make sure of their insertion, the necessary informa- 

lon should reach this office ss later than a fortnight before the 

a vo In we ~ =p ~ Time and PLACE at which the meeting is 
ld should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Tues., Feb. 25.—LONDON NATIONAL LECTURE : 
Institution of Electrical Engineers, Savoy Place, 
“ Prevention of Accidents : The Responsibility of the — 
vising Engineer,"’ P. W. Cole, 6.30 p.m. SoutH WALEs 
Brancn : Angel Hotel, Westgate Street, Cardiff, ““ Overhead 
Wiring Practice,’’ 7.30 p.m. 

Wed., Feb. 26.—BriGHTon, Hove anp District Brancu : New 
Imperial Hotel, First Avenue, Hove, “ Electric Floor Warming 
in the All-Electric House,"’ G. R. Lomax, 7.30 p=. *%& Not- 
TINGHAM Branch: East Midlands Electricity rd’s Show- 

Smithy Row, Nottingham, “The Petroleum 
Industry and the Future,”’ J. Collins, 7.30 p.m. 

Thurs., Feb. 27.—Soutu LONDON BRaNncu : ey Hotel, 
High Street, Croydon, * Artificial Three Phase,’ 

Fri., Feb. 28.—Coventry BRANCH: Craven / Pee g ‘Counery, 
Film of 1957 Electrical Engineers’ Exhibition, 8.15 p.m. 
BRITISH INSTITUTION OF RADIO ENGINEERS 

To-day, Feb. 21.—S8corTtisn Section: Department of Natural 
Philosophy, The University, Edinburgh, “‘ Frequency Response 
Instrumentation for the Analysis, poh and Production of 
Servomechanisms,"* G. R. Swainston, 7 p 

Wed., Feb. 26. —-LONDON BRANCH : etd ny School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ Dectra: A Long Range Navigational Aid,”’ C. 
Powell, 6.30 p.m. SoutH Waxes Section: Glamorgan 
Technica! Coll eg “Industrial Television,’’ R. 
Swinden and J. Th. Brace, 6.30 p.m. 

Fri., Feb. 28.—Sourn MIDLANDS Section : North Gloucester- 
shire Technical College, Cheltenham, “‘ Some AdvancedAppli- 
cation on Information Theory,’’ P. H. Biundell, 7 p.m. 

BRITISH INTERPLANETARY SOCIETY 

Sat.. March 1.—Tudor Room, Caxton Halli, London, S.W.1, 
** The Guidance and Control of Long-Range Vehicles,"’ G. A. 
Whitfield, 6 p.m. 

COMBUSTION ENGINEERING ASSOCIATION 

Wed., Feb. 26.—Wexsn ReGion: Park Hotel and Whitehal! 
Rooms, Cardiff, ** Recent Advances in Space Heating,’’ G. H. 
Buckie, 10 a.m.; “ Refractories for the Industrial Boiler and 
Furnace,’’ N. W. Hinchcliffe, 2.30 p.m. 

ILLUMINATING ENGINEERING SOCIETY 

Mon., Feb. 24.—Lerps Centre: Lighting Service Bureau, 24, 
Aire Street, Leeds, 1, “‘ Photo-Electric Cells and their Applica- 
tions,”” F. , Benson, 6.15 p.m. ye Leicester CENTRE : 
Demonstration Theatre, East Midlands Electricity Board, 
Charlies Street, Leicester, ‘* Street Lighting Forum,’’ G. Main- 
waring, 7 p.m. 


Lecture i 
London, W 


room Theatre, 


Tues., Feb. 25.—Leeps Centre: Yorkshire Electricity Board, 
Ferensway, Hull, * Photo-Electric Cells and their Applica- 
tions,”’ F. A. Benson, 6.30 p.m. 


Fri., Feb. 28.—BiRMINGHAM CENTRE : Regent House, St. Phillip’s 
Place, Colmore Row, Birmingham, Annual General Meeting, 


North Stafford 


p.m 
Tues., March 4.—StTOK8-ON-TRENT GROUP : 
H. Car- 


Hotel, Stoke-on-Trent, * Blackpool Illuminations,’’ 
penter, 6 p.m. 

INCORPORATED PLANT ENGINEERS 

Mon., Feb. 24.—WeST AND EAST YORKSHIRE BRANCH: The 

gl Leeds, ‘* A Liberal Education in a Scientific World,”’ 


Tues., af 25.-—-LONDON BraNncH : Royal Society of Aris, John 
Adam Street, Adelphi, Strand, London, C.2, Annual 
General Meeting, 7 p.m. SouTH WALES BRANCH : South 
Wales Engineers’ Institute, Park Place, Cardiff, “‘ Instrumenta- 


tion,’’ J. M. Keating, 7.15 p.m. 
Thurs., Feb, 27.—-SHEFFIELD AND District Brancu: Grand 
Hotel, Sheffield, ““ Atmospheric Pollution in Industry,’’ W. 


Herring, 7.30 p.m. 





Fri., Feb. 28. — BIRMINGHAM BRANCH : Imperia! Hotel, Temple 
Si , Birming! of Transport,’’ R. Scarth, 
7.30 p.m. 

Tues., March 4.--GeneRaL MeetinG : Royal Society of Arts, 


John Adam Street, Adelphi, Strand, London, W.C.2, “ Plant 
Engineers in a Changing Britain,’’ L. G. Northcroft, 7 p.m. 
% EpinpurcH Brancu: 25, Charlotte Square, Edinburgh, 
Annual! General Meeting, 7 p. m. * PETERBOROUGH BRANCH : 

White Lion Hotel, Church Street, Peterborough, “ Electronic 
Control of Machine Tools,”’ N. Milne, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 

Wed., Feb, 26.—LONDON BRANCH : Constitutional Club, North- 
umberland Avenue, London, W.C.2, Discussion on “ Test- 
Bars,"’ opened by D. Morris, 7.30 p.m. 

INSTITUTE OF FUEL 

Wed., Feb. ew of Civil Engineers, Great George 
Street, aay S.W * Boiler Water Treatment : A Formula 
for the Control of Sludge and Scale in Internal (Carbonate) 
Treatment," J. A. Gray; “ Boiler Water Treatment: A 
Formula for the Control of Sludge and Scale in Internal 
Carbonate Treatment: Experiments in a Laboratory Boiler,” 

— P, Fg pe and L. Furnival, 5.30 p.m. 
urs., —SCOTTISH SECTION : Royal Coli of Science 
and "Technology, Glasgow, “* Use and Availability of Gas Coke 
as a Smokeless Fuel in Scotiand,’’ S. Smith, 7 p.m. 4 East 
MIDLAND SECTION : Gas Showrooms, Lecture Theatre, Not- 
uungham, “* Recent Developments in the Synthesis of Oil from 
Coal,” C. C. Hall, 6.15 p.m. ye MIDLAND SECTION: James 
Watt Institute, Great Charles Street, Birmingham, 3, “ The Use 
of Additives to Reduce Boiler Fouling and to Prevent Low- 
Temperature Corrosion in Modern Oil-Fired Boilers,’’ W. D. 
—% 6.30 p.m. 

Mon larch 3.—-NORTH EASTERN SECTION : Chemistr Lecture 
Theatre, King's College, Newcastle upon Tyne, * The Control 
of Added Moisture in Coal,’’ D. A. Hall, 6.30 p.m. 

INSTITUTE OF MARINE ENGINEERS 

Mon., Feb. 24.—West oF ENGLAND Secrion: Grand 
wy * Annual General Meeting, Film Show, 7.30 p.m snes 

Tue: 25.—-Memorial Building, 76, Mark Lane, London, 

See “ Corrosion Control in Tankers,’’ A. Logan, $.30 p.m 

Thurs. > Feb. 27.- a WALES SECTION: South Wales Institute 
of Engineers, Park Place, Cardiff, “ The Free Piston Engine 
and its Marine Application,’’ P. A. Watson, 7.15 p.m. 


INSTITUTE OF METALS 


March 4,——OxProrD Loca Section : Cadena Café, Corn- 


Tues., 
“ Nucleation and the Cast Structure,”’ 


market Street, Oxford, 
iTH WaLes LOCAL SECTION : Depart- 


eoent of nf Meta i osm College, Park, Swan- 
sea, High Temperature Service,”’ W. Betteridge, 
6.W p. _ 
INSTITUTE OF NAVIGATION 
To-day, Feb. Re, Bt Saye! Saseraphionl Sesiny, en ag 
Gore, Wo, “ Air Search and i 


nT Gabing’ S13; i. 
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INSTITUTION OF CHEMICAL ENGINEERS 
Tues., Feb. 25.—-NORTH WESTERN BRANCH : Technical College, 
Birkenhead, “Ton Exchange as a Unit Operation,”’ R. Kress- 


man, 7 p. 

Fri., i Feb. "94.<-Losenon GRADUATES AND gy 4 SECTION : 
Caxton Hall, Westminster S.W ‘Project Cost 
Estimation,” BE. A. Stallworthy, 6,30 p.m. 

INSTITUTION OF CIVIL ENGINEERS 


Tues. * Feb. 25.—Great George Street, Westminster, London, 
S.W.1, ‘“* Prestressed-Concrete Cylindrical Tanks,’’ L. R. 


Creasy, 5.0 j me 
Tues., hey = —Great Geor, “ee Serene, Westminster, London, 
S. * Reconstruction of itby Fish Quay,”’ G. W. Rooke 


and Fe L. Terrett, 5.30 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS 
To-day, Feb. 21.—NortTH tp] Centre : Technical College, 
Carlisle, * Earthing of Low and Medium-Voltage Distribution 
Systems and Equipment,”’ F. a. 7 p.m. 
Mon., Feb. 24.—NorTH EASTERN CE : Neville Hall, New- 


ichardson, 6.15 p.m. 
SouTH MIDLAND RADIO AND MEASUREMENTS GRouP : James 
att Memorial Institute, Great Charles Street, Birmingham, 
“ Radio Research and the International Geophysical Year,’’ 
R. L. Smith-Rose, 6 p.m. ye WESTERN UTILIZATION GROUP : 
South Wales Institute of Engineers, Cardiff, ‘‘ Temperature 
Rises in Electri Machines on Variable Load and with 
Variable Speed,”’ A. Tustin and J. J. Bates,6p.m. & RADIO 
AND TELECOMMUNICATION SECTION: Savoy Place, London, 
W.C.2, “Stereophonic Recording on Gramophone Discs,’’ 
H. A. M. Clark, 5.30 p.m. 

Tues., Feb. 25,—LONDON GRADUATES AND STUDENTS" SECTION : 
Monthly Staff Canteen, D. Napier and Son, The Airport, 
Lean. Film Evening, 6 p.m. CAMBRIDGE RADIO AND 

TELECOMMUNICATION GROUP : hysiological 
Cambridge, “‘ The Eye as a Television Camera,” 
bell, 8 p.m. ye NortH Western SupPLy Seok: " Engineers’ 
Club, Albert Square, Manchester, “‘ A Method of Analysis of 
Transformer Impulse pag Distribution using a —— 
Computer,"’ Beryl M. R. Hartill and J. G. les 
6.15 p.m. % RuGBY hy Bay Technical College, Rugby, 
“The Importance of Research in Hearing and Seeing to the 
— of Telecommunication Engineering,’’ E. C. Cherry 


Wed. mas 26.—Suppcy Section : Savoy Place, London, W.C.2 
“ Design and Application of Large Solid-Rotor Asynchronous 
Generators,"’ P. Richardson, 5.30 p.m. %& LONDON GRADU- 
ATES AND STUDENTS’ SECTION : Visit to The Times Publishing 
Company, Ltd., London, E.C.4, 8.30 p.m. 
Thurs., Feb. 27.—NORTH MIDLAND CENTRE: Yorkshire Elec- 
tricity Board, Ferensway, Hull, “* British Columbia-Vancouver 
Island 138kV Submarine Power Cable,’’ T. Ingledow, R. M. 
Fairfield, E. L. Davey, K. S. Brazier and J. N. Gibson, 6.30 p.m. 
Mon., March 3.—LONDON GRADUATES AND STUDENTS’ SECTION : 
Savoy Place, London, W.C.2, “* The Application of Nuclear 
Energy to Power Production,’’ T. R. Puzey, 6.30 p.m. ¥& East 
ANGLIAN Sus-Centre : Crown and Anchor Hotel, Ipswich, 
* The B.B.C. Sound Broadcasting on Very-High Frequencies,”’ 
E. W. Hayes and H. Page, 6 p.m. MERSEY AND NorTH 
WALES CENTRE : Royal Festitutlon, Colquitt Street, Liverpool, 
“‘ Advanced Types of Power Reactors,’’ J. V. Dunworth, 
6.30 p.m. ye NorTH EASTERN RADIO AND MEASUREMENTS 
Group : King’s —— Newcastle upon Tyne, * Radio in 
Air-Sea Rescue,’ G. W. Hosie, D. Kerr and W. Kiryluk, 6.15 
p.m. ye NorTH STAFFORDSHIRE SUB-CENTRE: Town Hall, 
Hanley, “ D. C. Winder Drives Using Mercury-Arc Rectifier/ 
Inverters,’ L. Abram, J. P. McBreen and J. Sherlock, 7 p.m. 
% Matpsrone District Brancu : Medway College of Tech- 
nology, Maidstone Road, Chatham, “‘ Electronics and Auto- 
mation: Some Industrial Applications,’"’ H. A. Thomas, 
6.30 p.m. 
INSTITUTION OF ENGINEERING DESIGNERS 
~-Visit to the Odeon Theatre, Newcastle upon Tyne, 


Sat., Feb. 22.- 
10 a.m. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 
Tues., Feb. 25.—-39, Elmbank Crescent, Glasgow, “‘ Work of the 
Mechanisms, pen ae Metro! _ Noise Control Divi- 
sion of M.E.R.L.,’’ C. Timms, 6. 


INSTITUTION OF Leeneors ENGINEERS 
Wed., Feb. 26.—Institution of Mechanical Engineers, 1, Birdcage 
Walk, London, S.W.1, Sir Seymour Biscoe Tritton Lecture, 
* Development of Electric Traction in Sweden and its Influence 
on Rolling Stock,’’ E. Upmark, 5.30 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS 
To-day, Feb. 21.—OrpDINaRY MegTING : I, mig Walk, West- 
minster, London, S.W.1, “‘ Packed Glands for High Pressures : 
An Analysis of Fundamentals, ** J. L. Thomson ; “ Glands for 
the Entry of Electrical Cables into Pressure Vessels Containing 
or Surrounded by Conducting Liquids,’ H. H. Grunwald, 


6p.m 
Sat., Feb. 22.—LONDON GRADUATES’ SECTION : Visit to United 
Glass Bottle Manufacturing Company, Ltd., Charlton Works, 
London, S.E.7, 9 a.m. 
Tues., Feb. 25.—BirMINGHAM A.D. CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham, “ Some 
ee with Internal Combustion Engines,’’ R. C, Cross, 


6.30 

Thurs., Preb. 27.—INTERNAL COMBUSTION ENGINE Group: I, 
Birdcage Walk, Westminster, London, $.W.1, Discussion on 
** Are We Satisfied with the Quality of Fuel at Present Available 
~ a Diese! Engines,’"’6 p.m. & EASTERN BRANCH : 

ood Companions Hotel, Slough, “Some Experiments with 
ool Combustion E R. Cross, 7.30 p.m. 
%& NorTH WESTERN INDUSTRIAL ADMINISTRATION AND EN- 
GINEERING PropuCcTION Group: Engineers’ Club, Albert 
Square, Manchester, “* Planned Maintenance of Plant,’’ W. 
Jones, 6.45 p. m. %& SOUTHERN BrancH : Good Companions 
Hotel, Slough, * ‘Some Experiments with Internal Combustion 
ines,”’ R. C. Cross, 7.30 p.m. ye Western A.D. CENTRE : 
— Hotel, Bristol, ‘‘ The Prevention of Corrosion in Car 
*T. P. Hoar, oe. p.m. & East MIpLANps GRraDvu- 
aves’ a EE) Room 104, College of Technology and Com- 
merce, Leicester, Film Show, 7.15 p.m. 

Fri., Feb. 28.—LONDON o renpee 1, Birdcage Walk, Westminster, 
London, S.W.1, “ Design and Construction of the Main Com- 
pressor for the 8ft x 8ft ft High-Speed Wind Tunnel at R.A.E., 
owt, |. L. J. Cheshire, J. Y. G. Evans, W. A. Goodsell and 

H. W. Wolff, 6 p.m. ye ScorrisH BRANCH: Technical 
College, Dundee, “ Machinery in Cross-Channel Passenger 
Ships,”’ E. L. Denny, 7.30 p.m. 

Tues., March 4.—APPLieD MECHANICS GrouP: 1, Birdcage Walk, 
Westminster, London, S.W.1, Discussion, “ "Mathematics in 
Mechanical Engineering,” 6 p.m. 

INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 

Tues., March 4.—Institution of Electrical Engineers, Savoy Place, 
London, W.C.2, “ The Use of Rectangular Loop Magnetic 
Materiai in Electronic Switching Circuits,’ E. L. Bubb and 
K. R. Wilderspin, 5 p.m. 

INSTITUTION OF PRODUCTION ENGINEERS 





Mon., Feb. 24.—STOKE-ON-TRENT Ssction: Grand Hotel, 
Hanley, Stoke-on-Trent, “ Design for Production,” F. E. 
Butcher, 7.30 p.m. 

Wed., Feb. 26.—SHREwSBURY : Walker Technical 
College, Oak tes, “* Shell | Moulding.” G. Hannaford and 
T. Lawrence, 7.30 p.m. %% DuNpse SecTION : New Imperial 
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95 on Control, Progress, 


Thurs., Feb. 27.—HALIFAX AND a Section : White 
Swan Hotel, Halifax, Annual General Meeting,{7 p.m.; ‘‘ Wire 
Production,’’ C. Coates, 7.30 p.m. ye WORCESTER SECTION : 
College of Further Education, Redditch, ** Production Control 
as Applied to Small and Medi Sized Cc ies,’’ F. T. 
Hunter, 7.30 p.m. %& Rocuester GRADUATE SECTION : Sun 
Hotel, Chatham, “‘ Broaching versus Milling,’’ A. R. Ham- 
bridge, 7.30 

Pri., Feb. 28. —Denbv Section : College of Art, Derby, ‘* Nuclear 
Power and the Production Engineer,”’ I. Munro, 7 
%& Carpirr Section : South Wales Institute of Engineers, Park 
Place, Cardiff, ‘‘ The Use of Time-Lapse Photography in Work 
Study,’ * A. G. Northcott, 7 p.m. 

Visit to Centra 
a.m, 


Hotel, Tally Street, Dundee, 
Machine Loading, &c.,”’ 7.30 p 





Sat.. March 1.—Leeps GRADUATE SECTION : 

Electricity Authority, Yorkshire Division, Leeds, 1! 
INSTITUTION OF THE RUBBER INDUSTRY 

Mon., Feb. 24.—MANCHESTER Section: Grand Hotel, Man- 
chester, “‘ Design and Testing of Rubber Engineering Com- 
ponents,”’ A. R. Payne, 6.45 p.m, 

Tues., Feb. 25.—LONDON Section : Royal Society of Tropical 

Medicine and Hygiene, 26, Portland Place, London, W.1i, 
“The Salesman’s Role in an Expanding Plastics Industry,”’ 
E. J. Westnedge, 7 p.m. 

INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Feb. 21.—MIDLAND CouNTIES BRANCH : Royal Birming- 
ham Society of Artists Galleries, New Street, Birmi » 
“Some Recent Building in Northern Europe,’’ G. Wintering- 
ham and B. W. Cooper, 6 p.m. 

Mon., Feb, 24.—-LONDON GRADUATES AND STUDENTS’ SECTION : 
Il, A aed Belgrave Street, London, S.W.1, Engineers’ Forum, 
L. E. Hunter, M. E. R. Little and D. N. Mitchell, 6.30 p.m. 

Wed., ‘Feb. 26.—YORKSHIRE BRANCH: Blue Bell Hotel, Scun- 
thorpe, “‘The Advantages and Disadvantages of Structural 
Steelwork, Reinforced Concrete and Prestressed Concrete,”’ 
D. H. Lee, 6.30 p.m. 

Thurs., Feb. 27.—OrDINARY MEETING: 11, Upper Belgrave 
Street, London, S.W.1, “‘ The Problem of Mechanical Handling 
in Building Operations,’’ J. F. Eden, 5.55 p.m. 

Fri., Feb. 28.—MIDLAND COUNTIES BRANCH : James Watt 
Memorial Institute, Great Charles Street, Birmingham, ‘* Some 
Notes on the Use of High Preload Bolts in the United King- 
dom,”’ F. M. Easton, E. M. Lewis and D. T. Wright, 6 p.m. 

Tues., March 4.—NORTHERN COUNTIES BRANCH: Cleveland 
Scientific and Technical Institution, Middlesbrough, ‘“* The Use 
of Gunite as a Structural Material,’’ T. Whitley Moran, 6.30 
p.m. ¥%% ScorrisH BRANCH: Institution of Engineers and 
Shipbuilders, Glasgow, ‘‘ Some Notes on the Use of High Pre- 
load Bolts in the United Kingdom,’’ F. M. Easton, E. M. Lewis 
and D. T. Wright, 7 p.m. 

INSTITUTION OF WORKS MANAGERS 

Mon., Feb. 24.—GLAsGow BRANCH : St. Enoch Hotel, Glasgow, 
“ Training of Foremen,’’ W. B. Bower, 7.30 p.m. 

Tues., Feb. 25.—-LANCASTER GrouP : Royal King’s Arms Hotel, 
Lancaster, “‘ Trade Effluents—National and Local Problems,"’ 
D. Mercer, 7.30 p.m. 

Thurs., Feb. 27.—LONDON BRANCH : 
Adam Street, Strand, London, W.C.2, * 
in Public,’’ D. Williams, 7 p.m. 

Fri., Feb. 28.—NotrTs AND DerBy BRANCH 
Nottingham Road, Derby, Films, 7.30 p.m 

JUNIOR INSTITUTION OF ENGINEERS 


Royal Society of Arts, John 
Problems of Speaking 


Grandstand Hotel, 


To-day, Feb. 21.—Pepys House, 14, Rochester Row, Westminster, 
London, S. me 1, “* Instrumentation in the Gas Industry,’ a 
Lucas ¥- 

Fri., Feb. ot House, 14, Rochester Row, Westminster, 
—— S W.1, **A Fully Educated Engineer,’’ W. Abbott, 
7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 
Fri., Feb. 28.—The University, Manchester, “Brushless Variable 
Speed Induction Motors,’’ F. C. Williams, 6.45 p.m. 
NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
—Lecture Theatre, Mining Institute, Neville Hall, 
“The History and He of 
>. Firth, 


To-day, Feb. 21. 
Newcastle upon Tyne, 
Hydraulic Transmissions for Marine Propulsion 


6.15 p.m. 
PLASTICS INSTITUTE 

To-day, Feb. 21.—MIDLANDS SECTION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, “* Industrial 
Designs for Plastics,’’ A. H. Woodfull, 6.30 p.m. 

Thurs., Feb. 27.—Institution of Civil Engineers, Great George 
Street, Westminster, London, $.W.1, Joint Conference with 
Institution of the Rubber Industry, ** Recent Advances in 
Polymer Technology,’’ 9.45 a.m. to 5 p.m. 

Fri., Feb. 28.—NORTH WESTERN SECTION: Engineers’ Club, 
Albert Square, Manchester, “ Injection Moulding of Nylon and 
its Influence on Plant Design,’’ T. W. Currie, 6.45 p.m. 

REINFORCED CONCRETE ASSOCIATION 

Tues., March 4.—-NORTH WESTERN BRANCH: College of Tech- 
nology, Sackville Street, Manchester, ‘‘Design and Construction 
of Hangars at Helsinki,’’ J. N. Lowe, 6.45 p.m. ye MIDLAND 
Counties BRANCH: Birmingham and Midland Institute, 
Paradise Street, Birmingham, ‘*‘ Grouted Concrete Construc- 
tion,”’ S. Champion and L. Truman Davies, 6 p.m. 

ROYAL AERONAUTICAL SOCIETY 

Tues., Feb. 25.—Section Lecture : Royal Aero Club, London- 
derry House, 19, Park Lane, London, W.1, “* Guided Flight 
Trials,"’ R. W. Boswell, 6 p.m. 

Wed., Feb. 26.—Assembly Hall, Church House, Westminster, 
London, S.W.1, Presidential Address, Sir George Edwards, 
6p.m. 

ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Mon., March 3.—ORDINARY GENERAL MEETING : 12, Great 

George Street, London, S.W.1, “ The Protection of Structures 
Against Subsidence,’’ K. Wardell, 5.45 p.m 

ROYAL SOCIETY 

Thurs. Feb. 27.—Burlington House, Piccadilly, London, W.1, 

‘Studies in Enzyme Cytochemistry,’’ S. Cotson, S. J. Holt, 

D. G. O'Sullivan, P. W. Sadler and R. F. J. Withers, 4. 30 p.m, 
ROYAL STATISTICAL SOCIETY 

Tues., Feb. 25. —MEDICAL SECTION : Westminster Medica] School, 
Horseferry Road, London, S.W.1, “* Pulheems,’’ S. Rosen- 
baum, 5.30 p.m. 

Thurs.. Feb. 27.—Leicester Group : Room 104, College of Tech- 

nology, The Newarke, Leicester, “* Machine Interference,’’ F. 
Benson, 7 p.m. 

SHEFFIELD METALLURGICAL ASSOCIATION 
Tues., Feb. 25.—B.LS.R.A., Hoyle Street, Sheffield, “* Metal- 
lurgical Requirements of the Aircraft Industry in Present Con- 

ditions,’’ G. Meikle, 7 p.m. 

Tues., March 4.—B.L.S.R.A., Hoyle Street, Sheffield, ‘“‘ The Appli- 

cation of Stable and Radioactive Isotopes in Analytical 
Chemistry,’’ A. A. Smales, 7 p.m. 

SOCIETY OF CHEMICAL INDUSTRY 

Wed., Feb. 26.—CORROSION GROUP AND NEWCASTLE SECTION : 
Stephenson Building, King's College, Newcastle upon Tyne, 

‘Stress Corrosion Cracking: Stainless Steel,’’ T. P. Hoar 

and J. G. Hines, 2.30 p.m., s Carbon and Low Alloy Steels,’ 
R. N. Parkins, 5.30 p.m. 
WOMEN’S ENGINEERING SOCIETY 

Feb. 26.—Central een A Authority Headquarters, 


Wed., 
Fe Case Studies in Auto- 


Winsley Street, London, W 
mation,’’ G. Denton, 6.45 p.m. 
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DOUBLE ACTION ; 


14 
Jf 








WE ALSO MAKE 


Power Screw Presses 
Open-fronted Presses 
Double sided Presses 
Single and Double 
Crank Presses 

All types of Automatic 
Feed Presses 

Minting machinery 
Cartridge machinery 





Size 34 Double Action 
Drawing Press 


TAYLOR & GHALLEN LTD 
BIRMINGHAM 19 


1s a lradition.... 


We have always regarded the 
provision of a complete service, 
from design to finishing, as a major 
necessity between the conception 
of a product and its delivery 

to a market. That service, in the 
supply of zinc and aluminium 
die castings, is now traditional 
with us. Add to it our years 

of experience and we can present - 
a very good reason why we 

are the largest pressure 

die casting organisation in 

the country, serving the 

needs of over 700 

customers in 30 industries. 





THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS - WOLVERHAMPTON TELEPHONE : 23831/6 
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PUBLICATION 
DATE 
4th MARCH 
1958 





.a book about 


Steel Founding 


This book contains 16 easily read and illustrated Chapters about casting stce/ in component- 
forms. Whether you regard steel founding as a process of manufacturing component parts 
which are of a form and arrangement of section not easily or economically produced by other 
means, or as a small but vital section of the engineering industry with which you should be 
familiar —or as a career, if you are a student.-this is a book you should read and retain for 
permanent reference. 

Priced at 18/ -net (112 pages) the book is published on behalf of the British Steel Founders’ 
Association by Sir Isaac Pitman & Sons Ltd. 

Copies of the book can be obtained through your usual Bookseller, or direct from the British 
Steel Founders’ Association 





STEEL CASTINGS | 
sata 


AN ANNOUNCEMENT BY THE BRITISH STEEL FOUNDERS’ ASSOCIATION 
Broomgrove Lodge, 13, Broomgrove Road, Sheffield 10. 
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In bad or waterlogged ground where 
great difficulty would be experienced 
in securing a watertight brick or con- 
crete chamber, it will pay you to 
specify “SHONE” Ejectors in Cast- 
Iron Tubbings. Consisting of flanged 
plates bolted together the tubbings are 
watertight and give easy access to the 
Ejectors for inspection. 


‘* CLEARWAY ” 
PUMP 
VERTICAL TYPE 
Any matter which can enter 
the suction pipe will be passed 
through the pump without fear 
of clogging or choking or of 
the use of knives or cutters. 
The impeller has two balanced 
full-way passages and in motor 
driven vertical pumps the 
impeller can be dismantled 
without disturbing the motor. 
Available in horizontal or 
vertical types for any kind of 

drive. 


en ee 


AIR PRODUCTS (Great Britain) LTD. 


Incorporating 

HUGHES & LANCASTER LTD. 

ENGINEERING WORKS, ACREFAIR, WREXHAM, 

DENBIGHSHIRE Telephone: RUABON 2102/3 
London Office: 9 UPPER BELGRAVE STREET S.W.|! 

Telephone: SLOANE 8172/3 


Associated with the Butterley Company Limited 









THE 


“SHONE” EJECTORS 
in Cast-Iron Tubbing 
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AUTOMATIC 
WATER SCREENS 


ROTARY AND 
BAND TYPES 
FOR 


SCREENING COOLING 
WATER IN POWER 
STATIONS, PAPER MILLS, 
GAS WORKS, FACTORIES, 
Etc. 


CAPACITY : UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
REQUEST. 


LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. 





PHONE: ABBey 5429 














moe Sieg va 
PAN GRINDING MILLS 

















The service to complement 
your drawing office. 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I¢ 
Belper. Derbyshire. 
Telephone: Belper 12 


27 CLARENCE SQUARE, 


BRIGHTON 




















FOR MILLING CUTTERS: SLITTING KNIVES AND 
SAWS - BALL AND ROLLER BEARINGS « GEARS 
AND MANY OTHER PURPOSES—- 


Tus 


PLASTIC SHIMS 
6 Og THE TH oe 
i ws TH (Chines... 


EASY TO IDENTIFY * EASY TO USE 
Write for Samples ond Literowre or Mail Biveprint for quotation 
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LOUDON 
Heavy Duty Planers 









The Planer illustrated shows our latest design of heavy machines. The 


massive but balanced proportions of all members will be noted. Drive is by 
Ward-Leonard set through our double spiral arrangement, ensuring smooth 
running and easy reversal. Change gear is fitted to give ample power at 


aL low speeds. The control of the stroke and reversal is entirely from the dial. 


Machines of this type are made up to 12’ 6” wide. 


Caan 
LOUDON MACHINES INCLUDE: 
Rail afd Openside Planers 


Railway Wheel Lathes for highest production 


sek nmap MACHINE TOOL CORPORATION LIMITED 
17 Lynedoch Crescent, Glasgow, C.3 pouaias 00) 


LONDON: 58 VICTORIA STREET, S.W.1 "Phone: VICTORIA 2106 
BIRMINGHAM: 2 SIR HARRY’S ROAD, EDGBASTON, 5 ’Phone: CALTHORPE 2541 


LEEDS: THE BUILDING CENTRE, BRUNSWICK TERRACE, 2 ‘Phone: LEEDS 25250 








it’s as simple as this....and from stock 














When considering your next Conveyor, think of the advantages to be gained by 
installing inexpensive, rugged, long life Maxim Conveyor Units. 


M be x i M um Pp rod uc t i on @ Costly designs, drawings and engi- @ All parts standardised and inter- 


neering time for building elim- changeable, making for simplicity 
in lengthening, shortening or re 


-—minimum outlay! inated. erecting Conveyor. 


@ Even when ordering small or 


@ Easy erection by your own labour. medium size quantities, you get 
Each part being clearly marked on the advantage of large quantity 
“* Easy to read assembly drawings.”’ production. 


We will be pleased to send you full details. 


CONVEYORS (ENGLAND) LTD, 


Crabtree Manorway, Belvedere, Kent. Phone: ERITH 4223 & 5751. 
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These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0” long by 
2’ 6” wide by 33” high. 














BENCH 







MODEL “01” 


Capacity to shear 12’ 
x #’ flats, 14” rounds, 
14” squares, 8” x }’ 
bars, blade length 304”. 


STOCK SIZE 284” wide 
by 32° high. Other 
sizes manufactured to 
suit customer’s  re- 
quirements. 








If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 

% WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 

% STORAGE BINS AND SHELVING 


MODEL “1” AND MANY OTHER TYPES OF STORAGE EQUIPMENT 
Capacity to shear 


y Y P 9 
mitrecm,| TF LS IN STEEL | =aerom 
ingh 2g | WE MAKE IT!  |onss, ssanger ane, Ealing, WS 


Send us your requirement "Phone—Perivale 4760 


























STEEL FRAME 
MODEL “0” BUILDINGS 





Brey. ie OF EVERY DESCRIPTION 
rounds, 1” squares, Factories, Sheds, Mill Buildings, 
9” x 4" bars, blade Foundries, Bungalows, Etc. 
length 12". SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Here is a range of tools built with a pur- os 





pose : To meet the needs of the man with |] rts porch nd Work 

metal to cut—whether he is in the scrap Fair en h? 

business or concerned with production BROWNLIE and : ong 

process. | J Why pick a plant manufacture: 

MURRAY LTD. ‘ .@ out of a list of names—and miss 

Varying in capacity but not in quality, POSSIL PARK, GLASGOW ; a a inareoiie ae 
ONDON: 32, QUEEN VICTORIA ST., E.C.4. chemica 

these Eldair Shears are gluttons for work. ¥v ¥ * 4] plant in copper or stainless steel 








All-steel fabricated construction, machine- 
cut gears, electric, petrol or diesel drive, 


g - 
overload safeguards, easy installation— STONE j DISTILLATION PLANT 
- : 7 a 
these are a few of the reasons for their 4 EXPANSION JOINTS 
unfailing popularity. 


E S . AUTOCLAVES 
For Power, Endurance and trouble free BREAK R ESSENTIAL OIL. STILLS 


SOLVENT RECOVERY 
STILLS 














MODEL “ CUB” 











' Capacity to shear 6x" flats, Service. | : 
}” rounds, #” squares, 3” x 4” CRUSHING ROLLS fee POR FOOD & CHEMICAL 
bars, blade length 8’. s 4 INDUSTRIES 

Sole World Agents for SCREEN JOHN DORE & CO., LTD. 
Eldair er Bows td / pi Bromley High Street, 
manufacture: e } romley-by-Bow, London, E.3 
& Assembly Lid. ELEVATORS and ‘Phone: ADVance 3421 & 2186 
GEORGE COHEN = " igitiee 
SONS AND COMPANY LIMITED Makers Ss 
SUNBEAM ROAD, LONDON, N.W.10. STANNINGLEY, NR. LEEDS 
ANDEAN ROAD, Lo amuncist, wos |! R BROADBENT & SON, LTD. 
And at Kingsbury (Nr. vee seein Gone i Ne f Tyne, ST ALYBRIDGE 























TAS/JD.2B 
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McNEIL 


manhole doors 











BOAR ELA BY 


7 
horers, el 


¢ 


MACHINING 











HEAVY STEEL PRESSINGS 





HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
FABRICATED STEELWORK a ps Near BIRMINGHAM 


é Telephone : Telegroms : 
WELDED CENTRAL 3 BROADWELL 1181 & 1182 GRIFFIN, OLDBURY 


FOUNDRY LADLES 











HEATING BOLLERS 


CHARLES McNEIL LIMITED 
KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, 5.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 











there's « eg C9ylorence 


between this 





and any other 


V-belt 







LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


nsnesoot h 
Pe adatan reer TT 


® oan Cee ee SOC es 


TEXROP 


Grommet V.Belts 


ALL BRITISH 


TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES | SHIPLEY YORKSHIRE 
seas Goattonee ae "Phone : SHIPLEY $3141 


Grams : CLUTCH, SHIPLEY 
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Pn mem pene 


Serving transport and Industry pw 


CLYDE-BOOTH 
Cranes tT 


Salient Features of 
Clyde-Booth Design... 











GEARS & BEARINGS 
Designed for long life and quiet operation and made from 
high grade materials, Clyde-Booth gears and bearings have 


these advantages : 


Pinions solid with shafts ensures concentricity and 
eliminates keys. 





Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminates 
deflection. 





Cer a eee ae 
D> 


Gear tooth velocities kept low. 


Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 


Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintain 
correct alignment. 





Clyde 7} ton Level Luffing Cranes at work on 
the Manchester Ship Canal. 








CLYDE CRANE & BOOTH LTD. CLYDE BOOTH 


Incorporating : 








Joseph Booth & Bros., Clyde Crane & Engineering Co., | 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lonarkshire. 
Telephone: Pudsey 3168 (6 lines). Telephone: Holytown 412 (6 lines). 


Telegrams: ‘* Cranes,”’ Rodley. Telegrams: “Clyde,” Motherwell. 
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Forged Steel Slabbing Rolls 








gts 
ne 
ME 
a at boat ake ta a 


The Darlington Forge Ltd 


DARLINGTON 
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BROOKHIRST 








for BRADWELL 


Under sub-contract to A. Reyrolle & Co. Ltd., 


Brookhitst motor starters are being supplied for vitally important plant 
at Bradwell, the nuclear power station being built by the Nuclear Power 
Plant Co. Ltd., for the Central Electricity Authority. Being chosen for 


this notable installation is yet another proof of Brookhirst 


: S 
sid @ <princrteEr? 


leadership in motor control in the nuclear field. 





| ~ 
wins | 
> @ yrst 
. APENH sms 
j/ © As specialised sub-contractors 





Brookhirst have also been called upon 
‘ to supply very large quantities 

i, of motor control gear for the 
United Kingdom Atomic Energy 


\ poyssent Authority’s establishments. 
eg ee 
CALDER # 4g 
— \ x. cp0s8 @ BROOKHIRST SWITCHGEAR LTD., NORTHGATE WORKS, CHESTER 
ae A METAL INDUSTRIES GROUP COMPANY CVS-58 
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| HAMMERED OR 
HYDRAULIC PRESSED 





IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 








K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 


BRASS, T, Y,| 
4-WAY, and 
ELBOW PIECES 





























| 














Small parts have a big purpose, 
articularly in the Engineering 
ndustry. Thus, it is right and pro- 
per that the demand should be 
for perfection in precision and 
quality. Equally fitting is it that 
Rotherham's name, famous since 
1750, is everywhere accepted as 
sufficient guarantee of these in- 
dispensable attributes. Remember 
for BRASS T, Y, 4-WAY and 
ELBOW PIECES, BRASS TAPS of 
all kinds, BRASS GREASE CUPS, 
WINKLEY OILERS, etc., we can 
supply standard parts or manu- 
facture to your specification. 


§ 
oF coven tS) 


ROTHERHAM & SONS LTD. 
COVENTRY. _ Tele.: 64154 
PRECISION MANUFACTURERS SINCE 1750 








$$$ $$$ RR 








PRIESTINANW GRABS 





for eCvVvePyY PULPPOSGESE prism oxorers unite 


MADE BY THE PEOPLE WHO PUT THE NOUN “GRAB” INTO THE ENGLISH DICTIONARY 


HOLDERNESS ENGINEERING WORKS, HULL, ENG. 
























THE 






FOR THE WATER SUPPLY 











\ 


There’s no dirt, there are no 
--fumes, no unsightly buildings or 
.-gear, just a grating over a well or 
, borehole, a rising main and electric cable 
to the submerged pump/motor unit and 
a modern, efficient water supply plant for 
the home, school, hotel, factory or even 
a town. The Beresford submersible 
pump is ideal for automatic installation, 
is simple and inexpensive to install and 
; needs no attention. If you are planning 
‘an installation specify these pumps— 
they're best in the long run. Please ask 
for publication PG.300. 


14 


' wt, * ; ¢ it ; 
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SUBMERSIBLE 
PUMPS 











James Beresford & Son Limited. 
Kitts Green, Birmingham 33. Telephone: STEchford 3081. 
and at Glasgow, London, Manchester, Leeds etc. 








VULCASCOT ann 


VIBRATION 
PADS 


The OIL RESISTING 


MACHINE 
MOUNTINGS 












Tested and 
proved by 
years of 
usage 


IMPROVE PRODUCTION 


®@ Check vibration, shock and noise. © No fixing bolts required. 
@ Make machine installations easy. © Save maintenance time and cost. 
@ Combat nervous strain. @ Isolate loads up to 4 tons per sq. ft. 
Standard sizes: 1[8in. X 18in. x f,in. 
and 36in. I8in. X fein. 


Manufactured by :— 


VULCASCOT (Gt. Britain) LTD 


87-89 ABBEY ROAD, LONDON, N.W8. 
Tel: MAida Vale 7374/S Grams: VULCASCOT LONDON—NW8 





ENGINEER 
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A new pocket-size instrument 
for the maintenance engineer. 


9 RANGES 








D.C. Voltage A.c. Voltage 
0 — 100m V. o— 10V 
au 23%. o— Vv 
em 0 V. 0— 100V 
Oo— 25 V. 0— 250V 
o— 100 V. 0 — 1000 V 
o— 250 V. 
0 — 1000 V. 
D.C. Current 
0 — 100uA. 
This splendid new AVO Instrument has been eitcibiiiie .= on 
developed to meet a definite demand for a sturdy _ a : - — 
pocket-size multi-range test meter at a modest 
price, suitable for use on modern electronic Sensitivity: 
apparatus as well as for radio and _ television ~~ peal per volt on DC 
Py . . v e 
receivers, motor vehicles, and all kinds of domestic 1,000 ohms per volt on AC 


appliances and workshop equipment. voltage ranges. 


Accuracy: 
On D.C. 3% of full scale value. 
On A.C. 4% of full scale value. 


Readings are obtainable quickly and easily on a 
very open scale, and range selection is by means 
of a robust clearly marked rotary switch of the 
characteristic AvoMeter type. Measurements 
of A.C. and D.C. Voltage, D.C. Current, and 
Resistance are made by means of only two 
connection sockets. 


To meet special requirements, 
instruments can be supplied to a 
higher degree of accuracy for a 
small additional charge 


List Price: 


£9:10s. 


complete with Test Leads & Clips 
Leather Case if required 32/6 


Size: S§in. x 3gin. x Igin. Weight: | lb. approx. 


Designed and Manufactured by 


AVO Ltd. 


AVOCET HOUSE, 92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.1 Telephone: ViCtoria 3404 (9 lines) 


MM.1. 


BRAND NEW 
BALL & ROLLER 
BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


@ & 6 


BRITAIN’S LARGEST STOCKS 


Consisting of HOFFMANN, R. & M., S.K.F., F.B.C., 
POLLARD, TIMKEN, TORRINGTON, HYATT, 
M.R.C., N.D., FAFNIR, FAG., RIV., STEYR, G.M., 
S.R.O., A.K.F., ONA, GIUSTINA, ETC. ETC. 
SUPPLIERS TO AIR MINISTRY, MINISTRY OF 
SUPPLY, ADMIRALTY, NATIONAL COAL 
BOARD, PUBLIC UTILITY UNDERTAKINGS, 
OVERSEAS GOVERNMENTS, ETC. ETC. 
Exporters to all paris of the World- 
Write for New Stock List. 


CLAUDE RYE BEARINGS 











AOILER C 


LIMITED 
STANNINGLEY 
* 


AUTOCLAVES & 
VULCANISERS 
with Pat Quicklock door 
CHEMICAL PLANT, 
CREOSOTING PLANT, 
VACUUM DRYING & 
IMPREGNATING PLANT, 
HYDRAULIC 
PRESSWORK. 


895-921 FULHAM ROAD, LONDON, $.w.6 
RENOWN 6174 (EXT. 24) TELEM 12-3453 











ASK FOR 
DETAILS 
OF THE 
VARIABLE 
STROKE 
OIL VALVE 













Set oil to air ratio at 







maximum and mini- 


PATENTED SELF SIGroj 


Ot i er 8M ER and error.”’ 


mum with two adjust- 


ments only. No “trial 








SCHIELDROP &CO., LTD., STOTFOLD, BEDS. TEL: STOTFOLD 414 (3 lines) 
LL TET LA 
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NEWCASTLE 
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BIRMINGHAM 
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me? * 
ARE 
COUPLED 
TO 
VERITYS LTD "Hieeeeae 
Nes Aston, 
Birmingham 6. 


PLEASE CONTACT THE NEAREST BRANCH 


and Branches 
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Factories, stores, ware- 
houses, mills and 














bridges are our interests. 
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THE CLYDE STRUCTURAL IRON COMPANY LIMITED 


SCOTSTOUN - GLASGOW, W.4 ;: Tel.: Scotstoun 1817 (3 lines) 














CODES: A.B.C. 5th Edit. Lieber’s 


Get rid of rust with a Jason iis datks Semebries 
de-rusting & de-scaling pistol Fair-Basle 


12-22 APRIL, 1958 
1,375,000 SQ. FT. 2,300 EXHIBITORS 
An event which provides the visitor with a most comprehensive picture 
of Switzerland’s industrial activity 
MACHINES and TOOLS for the metal working industry are a special feature. 
Separate reception office for visitors from abroad 





The Jason Pistol helps the 





Full information from 


engineer to defeat his biggest SWISS EMBASSY J SWISS CONSULATE, 
enemy—rust. It will remove 18 Montage Place, 7 Spring Gardens, 
London, W.1. Manchester, 2 
rust from steel, iron and other You can go direct to Basle faster and more comfortably by Swissair 


METROPOLITAN airliners equipped with weather radar for smooth flying 


fly SWISSAIR + 


EUROPE ~* USA SOUTH AMERICA * MIDDLE EAST * FAR EAST 
Book with your travel agent NOW 


metals quickly and efficiently. 





its applications include: Removing rust, roughing up steel, etc., for metal- 
lising, cleaning castings and removing cores, removing paint and bitumen, 





cleaning all types of machinery (especially in awk ward corners), to mention 
but a few 

Jason Pistols are air-operated hand tools with trigger control requiring 
12.5 cu. ft. of compressed air per minute at 90 Ibs. sq. inch pressure. The 
complete Pistol Kit consists of the Pistol with holder for the 65 x 2 mm 
flat end needles and 28 « 3 mm. chisel end and pointed needles. Two inter- | 
changeable mouthpieces are provided, one round for normal work and one } 
straight for cleaning fillets, angles, bolt heads, etc 


FULL DETAILS FROM: 





LEWIS & LEWIS LID. 


SCHOOL RD., NORTH ACTON, LONDON, N.W.10 


TELEPHONE: 


ELGAR 7947-3319-431t 
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BOILER-FEED PUMPS 





Electrically driven Sulzer Boiler Feed Pump. Output 
650,000 Ib per hour at a pressure of 1242 Ib per 
square inch. Temperature 260° F. 





One of nine units for 
MARCHWOOD POWER STATION 
CENTRAL ELECTRICITY AUTHORITY 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUA 


SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIO DE JANEIRO - BUENOS AIRES - KOBE - LISBON - JOHANNESBURG - MEXICO CITY. 
Representatives ot:— BRUSSELS - MILAN AMSTERDAM - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI ATHENS = ISTANBUL - ALGIERS - HAIFA - BOMBAY - KARACHI - COLOMBO 
SINGAPORE - BANGKOK RANGOON - SAIGON - MANILA - MONTREAL - BOGOTA - CARACAS — SANTIAGO (CHILE) - LIMA - LA PAZ - SYDNEY ~ MELBQURNE - WELLINGTON - VIENNA 
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MARTIN-BLACK WIRE ROPE 


LEAFLETS 


Give your Kopos a 


give hints on how to make your ropes last longer: Your set is 
available on request. Useful data on the care of Wire Ropes have 


been collected and published by us and should be of assistance in 
obtaining maximum life: 


MARTIN, BLACK & CO. (WIRE ROPES) LTD., 


SPEEDWELL WORKS, COATBRIDGE, GLASGOW. 


9/10 MARBLE ARCH, LONDON, W.1. 
31 N. JOHN STREET, LIVERPOOL, 2. Telephone: CENTRAL 0924 (2 lines) 

640 WOODBOROUGH ROAD, MAPPERLEY, NOTTINGHAM. Telephone: NOTTINGHAM 64397 and 66055/6 
13 SANDHILL, QUAYSIDE, NEWCASTLE-ON-TYNE. Telephone: NEWCASTLE 2-1282 

CARDIFF: D. M. STEVENSON & CO. LTD., THE EXCHANGE, MOUNT STEWART SQ. Telephone: CARDIFF 32162 


ALSO: MARTIN, BLACK WIRE ROPES (CANADA) LTD., 2082 ALBERT STREET, MONTREAL 3, AND 285 BERING AVENUE, TORONTO 18 


Telephone : COATBRIDGE 567 (Priv. Exch.) 
Telephone: AMBASSADOR 0051/3 
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Hydraulics in the 
heart of industry 







eT ee a 


To service the ever-increasing application 
of hydraulics in Industry, Hi-Flex 

offer a comprehensive range 

_ of hoses and couplings to suit all types 
of hydraulic pliant and equipment. Our 
technical advice is available at all 

times for problems concerning flexible 
Installations, whether new 

assemblies or for replacement units. 


Piease write or telephone for details. / 


OIL FEED ENGINEERING CO.LTD. 


18, DENBIGH ST., VICTORIA, LONDON, S.W.1 


Tel. ViCtoria 9807 (3 lines) 


7” 
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B NETHERTON The Nitriding Process for Case-hardening 
; KILMARNOCK, pecial Steels by Nitrogen offers 
THOMSON fae 
Grams and Coblegrams : @ Surface hardness up to 1100 D.P.H. 
“BARR KILMARNOCK” 
&z C O.. iF tf re | z Telephone : @ Retention of full hardness after heating to 500°C. 
a owe @ Maximum resistance to frictional wear and fatigue. 
@ Improved resistance to corrosion by water and steam. 
We Manufacture 
DISHED AND FLANGED DRUM ENDS. Particulars from:— 
FLAT AND FLANGED TANK ENDS. NITRALLOY LIMITED 
FLANGED COMPENSATING PLATES. ATLAS WORKS SHEFFIELD, 4. 
FLAT COMPENSATING RINGS. Telephone: Sheffield 26646. Telegrams: **NITRALLOY, SHEFFIELD.”* 




























EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 





London Office :— 
10, NORFOLK STREET, LONDON, W.C.2 
Telegrams : TUBENPIPE, PHONE, LONDON 
Telephone : COVENT GARDEN 0315/6/7 


























VAUGHAN BROS“ LTD 


io wae ~~ WILLEWH AB STAFFS. 
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DOUGLAS, LAWSON 


AND CO. LTD. 
BIRSTALL:-LEEDS -ENGLAND 


Telephone : Batley 598 & 599 =‘ Telegrams : “Pulleys’Birstall, Leeds 













GRAFTON CRANES LTD. 
VULCAN WORKS, 
BEDFORD. 
Established 
Telegrams : 








Compact purpose-made power drives are our business 


PETER RAYNER LTD RAYNER 


121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 33864 
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Steady/ 


-—with Bailey’s NEW Class G3 Foster Pressure Regulators 


Bailey's new ‘G3’ pressure regulators supersede the highly successful 
‘G2A’ series. Stronger construction and greater ease of accessibility for 
maintenance are special features of this latest series in the Bailey range. 


GREATER DURABILITY 

The three points where the most wear takes place have been replaced to provide 
more durability. Pilot valve tops are now of forged bronze or alloy steel and valve 
and seat materials are harder. 





SIMPLER MAINTENANCE 
Spring chambers, pilot valve assembly, and the separate pilot valve strainer are 
all easily accessible. 





EXCELLENT PERFORMANCE 

e Close regulation within + 4 p.s.i. at low reduced pressures. 

e Pressure rise only 1% of initial pressure under dead-end conditions. 

e Remote reduced pressure supply pipe easily fitted for extra sensitivity, or for 
more even performance under special conditions. 


Please write for leaflet giving full details. 


Bailey’ 
S VALVES 


SIR W. H. BAILEY & CO. LTD + HEAD OFFICE AND WORKS: PATRICROFT + MANCHESTER 


Phone: Eccles 3487-8-9 Grams: Beacon, Eccles 
Selinas Lane, Off Whalebone Lane South, Dagenham, Essex. Tel.: DOMinion 2277/8'9 sLuICcE VALVES - REDUCING VALVES - TEST PUMPS - TURNSTILES 


7 avi 


The Contraflo SELF-cONTAINED SUPER-ECONOMIC BOILER 











The answer to your boiler problems 


READILY CONVERTIBLE 
TO SOLID FUELS 








A LARGE 
INSTALLATION 
OF OIL-FIRED 
SELF-CONTAINED 
SUPER-E CONOMIC 
BOILERS 
Photograph : 

By permission of 
STANDARD 
MOTOR CO. LTD. 
COVENTRY 


P_/ DANKs 


| OF NETHERTON 
LIMITED 


ESTABLISHED 
1840 





MAXIMUM RELIABILITY WITH HIGH EFFICIENCY. 
THOUSANDS _ INSTALLED. 


DANKS OF NETHERTON LIMITED solermakers AND ENGINEERS SINCE 1840 


NETHERTON, DUDLEY, WORCS. Telephone: Cradley Heath 66417 (3 lines). LONDON: BANK CHAMBERS, 329, HIGH HOLBORN, W.C.1 
Tr Wes 
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‘That compler property 


which controls the facility 


MACHINABILIT Y 


with which metal may he cut” 


RRY MILI STEELS are’ renowned for their ** machinability” 


tae tee TESTED STEELS 


cs BRITISH ROLLING MILLS LTA., BRYMILL STEEL WORKS, TIPTON STAFFS 


ee 
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CROFTS MAKE THE 


CROFTS SUPROR SURE-GRIP V-ROPE DRIVES 


Standard drives up to 950 h.p.; ratios up to 8 : I 












ubicat 146 





@ Premium grade ropes give 25 to 70 per cent. more power, 


yet retain long-life durability. 


@ Pulleys supplied either parallel-bored and keywayed or 
fitted with quick-change Crofts Patent Taper Flushbush 





These applications are typical examples of the adaptability of Taper-Flushbush V-Rope Pulley drives 





CROFTS (ENGINEERS) LIMITED Branches at : 


Belfast, Birmingham, Bristol, Cardiff, Dublin, 


POWER TRANSMISSION ENGINEERS Glasgow, Leeds, Liverpool, London, Manchester, 
Head Office: Thornbury ~ Bradford 3  ~* Yorkshire ares ogee ton, Nottingham, Sheffield, 


Telephone: 65251 (20 lines) Telezrams: “ Crofters Bradford Telex,” Telex 51186 Representation throughout the world 
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FINEST YOU CAN BUY 


CROFTS PATENT TAPER-FLUSHBUSH 


# in. to 44 in. bore from stock 


Publication D.M.1§ 








@ Easy to fit or remove. 
@ Interchangeable bushes to fit a wide range of shafts. 


@ Many sizes of Crofts pulleys, chain sprockets and flexible couplings 
are fitted with the Patent Flushbush. You can buy the bush 
to fit to your products or we can supply it in a hub ready to weld 
on to your conveyor drums, etc. 





Roller Chain Drives Powergrip “ geared 
Sprockets with belt” Drives 
Taper-Flushbush Fractional to 300 
or parallel bore, h.p.; position positive 
single, duplex and drive: speeds from 
triplex drive to inches per minute 
120 h.p. to 16,000 f.p.m. 
Send us your without slip 
enquiries Publication 5719 











Clutches, Comsaper a s5 coe . nee, of a types, ay ba 
‘ Y 
couplings, Irom "eel and non-ferrous castings, Machanencu POWER TRANSMISSION ENGINEERS 
ears of all types, Motorised rollers, Patent taper-flushbushes, 
blocks, Shaft- d its, Special machi Head Office : . ° . 
Pmaey,Sloche, Sheftcemenses Seg te Py Roos Dohee, Thornbury Bradford 3 Yorkshire 
Variable speed drives, Worm reduction gears. Telephone: 65251 (20 lines) Telegrams: “‘ Crofters Bradford Telex,” Telex 51186 





THE ENGINEER Feb. 21, 1958 


COARSE AND 
MEDIUM SCREENING 


mounting units 
on eé le support shaft 
assem 


One rub mounting unit at 
each cornér supports screen 
body. 


TY-ROCK full floating screen 


High capacity coarse and medium screening for crushed rock, gravel 

and other materials with sizings up to 10 in. opening. Moving parts of the 
screen float entirely on rubber giving absolute freedom to develop 

maximum screening capacity. Massive rubber mountings support the 

shaft assembly, to absorb vibration completely. Ty-rock screens are available 
in many sizes with either single, double or triple screening surfaces. 

Send for fully illustrated brochure G 557 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1. TELEPHONE: TERMINUS 2833 


WORKS: DERBY 


a IONAL COMBUSTION PRODUCTS LIMITED 
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ide experience, intensive re- 
search and highly trained skills 
are embodied in every construc- 
tion of Lambhill lronworks Ltd., 
factors clearly evident in sound 
construction and enduring 
quatity. When planning a project 
which incorporates steelwork— 


welded , bolted or rivetted— 
~~ consult Lambhill Ironworks Ltd. 


LAMBHILL 


IRONWORKS LIMITED GLASGOW N2 


* 


- ats" 


Lo sate. 
Re oe 
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DOA LD 


MANUFACTURERS OF ELECTRIC 


AND FUEL FIRED FURNACES 
FOR FERROUS AND NON-FERROUS 
HEAT- TREATMENT, POTTERY 
KILNS AND GLASS LEHRS. 





ALUMINIUM: Continuous Biller and Slab Fur- 
maces and Batch type Heat Treacment Furnaces 





FERROUS 
AND NON-FERROUS 
HEAT TREATMENT: 
Roller Hearth Mesh Beit 
and Beli Type Furnaces 
for Bright Annealing, Srazing ana Sintering. 


PUSHER TYPE AND 
WALKING BEAM 
GENERAL HEAT TREAT- 
MENT FURNACES. 





TOOL ROOM LEAD AND 
FURNACES SALT BATHS 





GENERAL PURPOSE HEAT TREATMENT 
FURNACES WITH AUTOMATIC CHARGING 
MACHINES, AND QUENCH GEAR. 


Mc DONALD FURNACES LTD. 
DAWLEY BROOK, 
KINGSWINFORD, STAFFS. 
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ESICNED sa 


Load-Bearing High 
Tenacity Rayon Cords, 
embedded in gum 
rubber, which dissipates 
heat and reduces 
internal friction 
to @ minimum. 


Controlied wedging 
action of volumetrically 
correct compression 
cushion ensures 
flexibility and high 
horse power 
transmission 
factor. 





Made to B.S 1440/1948 


he 


Elastic rubber cushion 
distends when flexing 
over pulleys. 


Tough outer covers 
of Rubber impregnated 
cotton duck, bias 
cut for greater 
flexibility, give 

maximum wear, 
resistance and 
tip. 





TURNERS 


RAYON CORD\Y/BELTS 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER 


OF THE TURNER & NEWALL ORGANISATION 
















METAL 


PROMPT AND RELIABLE SERVICE) 


ELKINGTON BROS. 
227, BELGRAVE ROAD, BIRMINGHAM, 12 
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FOR BULK MATERIAL HANDLING 


Screwhitt 


PATENTED AND TRADE MRK BEC y. 6. POR OFF 


THE MOST PRACTICAL WAY OF ELEVATING 
AND CONVEYING BULK MATERIALS IN A TUBE 


Screw Lifts have opened up a new avenue of efficiency for hundreds of mills and 
processing plants in the conveying and elevating of free-flowing bulk materials. 
They require a minimum of space—fit into crowded areas—handling either a 
trickle or a large volume, as much as 3,000 cubic feet per hour—eliminate the 
human elements—structural supports are unnecessary—a Screw Lift becomes 


an integral part of any processing system. 





BARRON 


& SON LTD, 











SOME OF THE MATERIAL BEING 
SUCCESSFULLY HANDLED 


Sugar 
Ground Malt 


Granulated Polyethylene 


Powdered Fertilizer 
Kaolin Clay 
Portland Cement 
Insecticide 

Starch 

Coal Dust 

Bauxite 

Cake Mix 

Plastic Powder 
Rubber Pellets 
Spent Grain 

Potash 

Phosphate 
Synthetic Resin 
Limestone Dust 
Carbon Black 

Wet Brewers’ Grain 
Pulverised Clay 
Tale 

Dichromate of Soda 
Light Soda Ash 
Aspirin Crystals 
Salt 

Rubber Dust 

Cork 

Gypsum 

Flaked Ice 














Forged Steel 
Gate Valves with 
ERMETO Ends 


ERMETO Gate Valves are designed for use with 
a wide variety of fluids at pressures up to 2,000 
p.s.i. The pipe sizes available range from }” n.b. 
up to 13” n.b. Particulars and prices will gladly 
be sent on request. 


Ga BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS 





Tel: Maidenhead 2271-4 
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Lister 
Blackstone 
standing 
by 

at Redhill 


Gasholder Station 





Standby power for the Red- 
hill Gasholder Station is 
provided by a Lister Black- 
stone ERS 8 turbo-charged 
engine direct coupled to a 
350 kW Lancashire Dynamo 
and Crypto alternator. The 
set is arranged to start auto- 
matically 
failure of the public elec- 
tricity supply. 


Photos courtesy $.£. Gas Board 





Medium speed diesel engines 
from 90 to 1320 hp. 


LISTER 
BLACKSTONE 


ed 
——— 


arn R. A. Lister & Co., Ltd., Dursley, Gloucestershire. 


Phone 2371 
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SPECIAL COCKS. 


FOR THE ENGINEERING AND MOTOR! TRADES 





suitable for heating 
and lubricating systems 





Our designers and | 
technicians are at your 
service in the development | 

of new ideas. Why not | 
call in our special 

representative. | 

We are noted for the quality | 
and range of standard brass 

work—a catalogue will | 

be sent on request. | 

















Wm. Whitehouse 


AND CO. LTD. 
Empire Works, BRUETON ST., BIRMINGHAM 4 
Telephone: ASTon Cross 2451 Telegrams: ‘‘ EMPIRE PHONE ”’ BIRMINGHAM 














in the event of 
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Rubber Components for the °::::::.:-:- 

e e ad Aes 

more Exacting Applications ::.:.:-:-:-: 

eeeneee . 

seeete 

eenee#ee#se* 

| N Our wide experience in the field of precision wer ele eles 
rubber engineering qualifies us to advise on the wren erate! A 

rubber compounds and design of components  *e"e'e°e’e"s 

to meet the more exacting applications. ererer ere re” 
Our plant is fully equipped to deal with bulk production, as well were teletels 
as small quantity requirements for prototype and development work. vrar ere ere. 
. ee . 

Designers and Engineers will be interested in our new publication, weet et etete 
ee . . . 

“‘Syntheticand Natural Rubbers and their Uses'-copy sent upon request. wer er etets " 
2. a © 

High Grade Rubber Mouldings and Extrusions ‘O" Rings oreo" ee" e” 
Seals ° Bushes Grommets Diaphragms Bonded Parts oe 
soeenee#eee 

and Components in Natural, Synthetic and Silicone Rubbers a * | 



























































































































































APPROVED A.i.D. AND A.R.B. 
PRECISION RUBBERS LIMITED BAGW ORTH 
Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 


LEICESTER 
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it’s time you 
put your machine tools in their place 


Who's the master in your machine shop -- you or the machines? Before 
you answer, think how many times your planning has been modified or 
thrown out by the natural immobility of a machine. Remember the 
machine that took two days to move? The machine that wrecked a floor”? 
The machine that needed ten men to install it? The machine that wouldn’t 
fit in with your production planning ? 

Machines are the bosses too often. The way to master them is to 
put ’em where they belong ——- on “* BARR YMOUNT ” Levelling Mounts. 







. ft mune 





MADE 


LEVELLING MACHINE MOUNTS 


Then you're the boss. You can have them where you want them in a 
fraction of the time. . . get better work from them... replace them in 
minutes when they break down. No more bolting down for fear they’l! 
walk out of the shop. No shimming. No more structure-borne vibration. 
No more work spoilage. Less operator fatigue. You want to know 
more? Then get on to Cementation (Muffelite) Ltd.—first step to 
get your machines on to “BARRYMOUNT” Levelling Machine 
Mounts. 


Machine tools belong on 





“ BARRYMOUNT™” and “ BARRY B MOUNT” are Regiz:zred Trade Marks. 


Find out the facts from Cementation (Maffelite) Ltd., 20 Albert Embankment, London, S.E.11. 


Telephone : Reliance 6556 
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Only one pair of hands is required to operate the Azoflex model 42/63 to produce prints in large 
quantity — dried, flat and ready for immediate trimming and collating. No darkroom, no elaborate 
ventilating system and ducting are necessary as there are no unpleasant fumes, and therefore AZOFLEX 
machines are completely mobile to facilitate reorganisation or expansion. Exposing, developing and 
print delivery are all synchronised for an even flow of finished work, and output in excess of 100 
20” x 30” prints per hour can easily be achieved. AZOFLEX 
is the on/y daylight reflex copying process and it is the only 


re 


photoprinting process to apply a measured dose of developer, 
thus ensuring optimum quality. 

The majority of AZOFLEX photoprinting machines can, 
subject to certain conditions, be hired as an alternative to 
outright purchase, where this is preferred. 


AZOFLEX MODEL 42/63. Combined synchronised printer and 
developer. Capacity : Cut sheets and rolls up to 42 in. wide. Printing 
speed: from 6 in. to 15} ft. per minute. Dimensions: Height 52 in. 
Width 67} in. Depth 52 in. with delivery tray extended. Weight: 
approximately 850 Ibs. 





Enquiries to : 


4 | | . Ilford Limited, Azofiex Dept. AZ14H, 
a 4 CF i, 104 High Holborn, London, W.C.1 


Telephone : HOLborn 3401 








MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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ILEY 
IDGING 


in this age 
of power.. 


Engineers throughout the world, 
engaged on major projects to harness 
natural resources, combine the struc- 
tural and mechanical aids of Bailey 
Bridging with their technical and 
productive skill. 


Today’s tremendous speed of con- 
struction demands Bailey Bridging 
equipment which fulfils all require- 
ments regardless of magnitude. Our 
organization is privileged to place 
at your disposal a world-wide tech- 
nical and Bailey Bridging supply 
service unique in Civil Engineering. 











PMOS.STORET (ire) HEDe 


WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING 


STOR RT eee ENGLAND 








ENQUIRIES TO LONDON SALES OFFICE, 6, VICTORIA STREET, WESTMINSTER, S.W.!. Telephone: ABBEY 7391-2 - Telegrams: Microfab Sowest London - Cables: Microfab London 


COOPER 
Nuts--Bolts 








ANOTHER 
S 2@ iO); 


TWW 
GEORGE COOPER & SONS 


EFFINGHAM NUT & BOLT WORKS 
— SHEFFIELD Be tiie 





cla 
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EJECTOR AIR PUMPS 





This is one of the many types of “ Mirrlees "’ ejector air 
pumps. 

The steam operated ejector has been a speciality of the 
Mirrlees Watson Company since its introduction as an air 
pump, and we claim a large share of the credit for the 
almost universal adoption of this type of apparatus for air 
extraction, and the production of vacuum in modern con- 
densing plants and other industrial processes where pressures 
less than atmosphere are required 


THE 


MIRRLEES WATSON 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 






























FITTINGS FOR 
PLASTIC COVERED 
COPPER TUBES 


Simplifix couplings can now be supplied for use with plastic covered copper tubes. The new 
fitting (which incidentally was developed on behalf of one of the leading chemical 
manufacturers in this country) consists of a specially designed adaptor, used in conjunction 
with standard Simplifix couplings. A full range of parts is available including straight and 
stud couplings, elbows, tees, banjos, etc. 


Further particulars and prices will gladly be sent on request. 







Simplifix Couplings Ltd. Hargrave Rd. Maidenhead. Berks. Maidenhead 2271 /4 


a ‘ ae ofa 
19944 
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PALLETS EIGHT 


'OR EIGHTEEN -OR EIGHTY 


We are producing new designs nearly every day—many of them 
designed to meet customers’ special needs. Here are eight of the 








YOUR REQUIREMENTS 





CAN BEST BE MET FROM 








—— + sd ware S peeutye latest, one of which may be just what you are looking for. 
r wr ry . . : 
. Prscka TH ee Companies representing nearly seventy different industries have 





found the answer to their mechanical handling or storage 


THE Bagnall RANGE problems in M.G.K. Pallets. The same service is availeble to 


you—-M.G.K. have the answer to YOUR Palletisation problems 


ENGINEERING 
oak, «COMPANY LTD. 








Regd. Offices New Works 
GAZETTE BUILDINGS, KINGSBURY ROAD, 
a CORPORATION STREET, CURDWORTH, 
937 BIRMINGHAM, 4 SUTTON COLDFIELD, 
Reversible flat/post pallet, two- Telephone : CENeral 2517 WARWICKSHIRE 
w Way entry, tubular posts Telegrams : KATELBEE Telephone : CURdworth 60/6! 
BIRMINGHAM 

















827 
Post-type pallet with removable Heavy duty timber/stee! two-way | Stéckable Bin-type Pallets, made | 
slatced sides. ms entry pallet to any size and capacity. 



































1074 970 
Two-way entry racks for work 568 Heavy duty stillage for drum hand- 
pans. Sizes to customers’ needs Rotary tilt bin with flat base t ling. ee ? 

















1 One of seven 0-4-0, 150 H.P. 
Diesel Mechanical Locomo- 
tives supplied to the New 
Zealand Government Rail- 
ways. Gauge 3-6’ 

2 One of six o-6-0, 208 H.P. 
Diesel Mechanical Locomo- 
tives supplied to the National 
Coal Board. Gauge 4’-8}" 


3 One of two o-8-0, 230 H.P. 
Diesel Mechanical Locomo- 
tives supplied to Railway, 
Mine and Plantation Equip- 
ment Ltd. Gauge—Metre. 








And the difference? What Vulcan insures, Vulcan inspects— 
thoroughly and regularly. As a result our 


clients have made us one of the largest engineer- 
Maybe £5,000 ing insurance companies in Europe. Bey 





Fe SORINTE  iecnin celles tatinnn nieigiicinaniai apni stile es 
“Vulcan” —a journal for all users of 


WwW. G. BAGNALL LIMITED, (acENAN | How! He spotted a fault in the safe load plant and machinery with reports of 
- EN 7 indicator and an accident has been prevented. accidents and safety hints. For a year’s 4 
CASTLE ENGINE WORKS, . HEENAN Who? The Vulcan Engineer-Surveyor during [_ subectiptien — free~—write now to Dept. 18 
GROUP his regular inspection of the crane. His 


STAFFORD ° ENGLAND —<oMPANY experience gives him almost second sight into 


accidents that are waiting to happen. ne} I 
Tel: Stafford 321/322 Grams: Bagnall Stafford. uican 


Are his services expensive? Not at all. Your 
i BOILER & GENERAL INSURANCE CO. LTD., 


a — . broker will tell you that, though the Vulcan man 
London Office: Imperial House, Dominion Street, E.C.2. Tel: Monarch 7000 is a specialist, his services cost no more than in- 67 KING STREET, MANCHESTER, 2 


dm BL 122 surance and inspection by general practitioners VULCAN INSPECTS — AND PROTECTS 
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TOOLS 
WITH lx, sah 
A DIFFERENCE 







and 


FLECTRONICALLY HARDENED 
makes all the difference / 


They are the secret of success. Elliott-Lucas tools are tougher because the electronic 
induction heat creatmenc they receive gives them a combination of exceptional cutting 
efficiency and great durabilicy. Always make sure that they're Elliott-Lucas. These are 
just a few of che 300 models in our range and are in a choice of six finishes 


W108. > 
ELECT 

ELVICTA 
ELECTELOY 


ELLIOTT-LUCAS LID 


CHURCHBRIDGE WORKS, CANNOCK, STAFFS 


e 
el. 





Gilv/ace 








STEAM TRAPS 


GUARANTEED FOR 2 YEARS 


ALSO REDUCING VALVES, WATER HEATER CONTROLS, 
H.P. HOT WATER VALVES 


ee 
23901 


INDUSTRIES 
WOLVERHAMPTON. Phone 


MIDLAND 
HEATH TOWN WORKS 
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PRECISION HUMIDITY 
AND 
TEMPERATURE CONTROL 
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Rooms up to approximately 5,000 cu. ft. can be accurately conditioned 
with this air-conditioning cabinet, and conditions have been main- 
tained within +0.5F. and 0.75% relative humidity. The cabinet is 
provided with an air outlet raised above bench level. Larger units 
are available for special applications. 
The specification includes a replaceable glass silk filter for air 
entering the cabinet; centrifugal fan complete with belt drive fan 
motor and starter; cooling coil of up to 35,000 B.T.U.’s. extraction 
per hour for reduction of either temperature or humidity; air heater 
with built-in high limit thermostat; room thermostat with relay to 
operate electric heater when temperature low, or cooling coil when 
temperature too high; humidistat to control humidity; evaporative 
humidifier. 

Other products include :— 

Automatic temperature and humidity controllers for buildings 

and factories; complete process automatic control and instrumenta- 


tion. 
A design and engineering service—backed by 20 years of experience 


—is ready to advise you on every application. 


Thermo control 


INST. CO.LTO. 


10, VALENTINE PLACE, BLACKFRIARS ROAD, 
Tel: WATerloo 7356 (6 lines) 


LONDON S.E.1 
Grams : Thermotro! Sedist 
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/ 
VY can hurt you 


/ i! Although invisible, ultra-violet and infra-red rays are 
|! definitely dangerous to welders’ eyes. Continuous exposure 

pry! to these rays will almost certainly result in serious eye 

|| trouble if completely adequate protection is not provided. 
| | The truly sensible way to avoid this hazard is to specify 
| | | \ protective glass that conforms to BS 679. In other words, 
| to use Protex or Protal . . . Chance glasses which 
\ \ \ have passed the British Standards Test. 


\ ° e e 
\ \ For complete information, write for our detailed folder F.G.2 


CHANCE 


Protex & Protal 














Dept. HS, Chance Brothers Limited, Glass Works, Smethwick 40, Birmingham, 


LONDON OFFICE : 29/30 St. James's St., London, $.W.1 


Y Pc Pa i? 


4 / 
What you can’t see... ~ 








AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PERSQ.IN. 170 155 CU. FT. PER MIN. 
60 LB. PERSQ.IN. 1 TO 380 CU. FT. PER MIN. 


TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH: “REAVELL, IPSWICH "’ OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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VOKES N.C. 





' 





Here is an entirely new Vokes development—the 
N.C. exhaust silencer. Designed originally for 
marine use, it is now also available for commercial 
vehicles and large stationary diesel applications. 
Offering high efficiency with greatly reduced size, 
the Vokes N.C. Silencer makes use of the Reflection 
or Detuning principle. The low back pressure of 
the N.C. Silencer makes no demand on engine 
power and lengthens the time between exhaust 
system clean outs. Of all-steel welded construction, 
N.C. Silencers have flanges to British Standard 
Table ‘D’. Drain cocks are provided in each 
chamber and inspection doors allow easy access 
for cleaning. Please write for further details. 


Features of the Vokes N.C. Exhaust Silencer: 


% Minimum space requirement. 
%* No demand on engine power. 
% Longer periods between exhaust clean out. 
% All steel welded construction. 


%* Inspection doors for easy cleaning. 


A large marine type N.C. Exhausi Silencer. 





VOKES LIMITED - GUILDFORD - SURREY 


Telephone: Guildford 26861 (6 lines). 


Telegrams and Cables : Vokesacess, Guildford, Telex. Telex : 13-535 Vokesacess. Gfd. 


Vokes (Canada) Ltd. Toronto. Vokes Australia Pty, Ltd. Sydney. Represented throughout the World 
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STANDARD’S 
TRIPLE SEAL 


PISTON RINGS 








EFFECTIVELY SEAL THREE FACES 
Eliminate by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 


THE 


STANDARD PISTON RING X ENGINEERIN 
coreraaretm. DON ROAD, SHEFFIELD, — Scccn 


43076-7-8 (chree lines). OCEAN SHEFFIELD 


Londen Office: Walter C. Jones, M.1.Mech.E., M.i.Mar.£., 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 4981) 


co., 
LTD. 
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Structures in Steel 


FOR 


INDUSTRY 


AT 
HOME 
AND 


OVERSEAS 





A. « J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 


VINCENT HOUSE, 
VINCENT SQUARE, | 


LONDON, S.W.1. 


KELVIN, SOWEST, LONDON 
KELVIN, GLASGOW. 


TELEGRAMS 


CALCUTTA CHITTAGONG NAIROBI! 








¥. is .*¢ 1 Re LO 
+4 ‘ 
5 % 
C9 LARP FANE ei te ¥ 


STANWELD 


OPEN STEEL FLOORING - 


STAIR TREADS & HAND-RAIL STANDARDS 





@ Every bar welded . . no rivets 
to work loose. 

@ Weight carrying with mini- 
mum depth and weight. 


@ Non-slip serrated tread. 
@ Any width or length. 


@ Spaced bars permit light and 
air circulation and also easy 
painting and cleaning. 


With acknowledgements ¢o the North Western 
Gas Board to whom we are indebted for the 
privilege of takine this photograph. 


STANWELD ENGINEERING CO. LTD. Roundthorne Industrial Estate, Wythenshawe, Manchester 23 


Tel: 


Wythenshawe 5555 (4 


lines) 














Feb. 21, 1958 THE ENGINEER 95 


LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


pa 
ip et 


Manufacturers of High Class 


TACKLE BLOCKS 


CRANE BLOCKS 


& PATENT SNATCH BLOCKS 
for Wire Rope 





Telephone: CARDIFF 23641 Send for Brochures 





HIGH CLASS ENGINEERING WECOrs 


64 
DELTA” 2710 "tan 


BRONZE, BRASS, YELLOW METAL, NAVAL BRASS, COPPER, &c. 











EXTRUDED METALS 


‘ ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 















EXTENSIBLE 
PILE FRAMES 


Fig. 205. X.P.S. 32fe. 


There are four sizes ranging from 20 feet to 90 feet. These Pile 
Frames can be erected at the following heights without alteration 
by means of inserting the required number of box sections 
X.P.S.—20 fr., 26ft. and 32ft. X.P.L.—30ft., 37ft., 44 ft. and 
Sift. XX.P.H.—45 fc., 524 ft., 6Oft., 674 ft. and 75ft. X.P.G.— 
60ft., 674 ft.. 75 fc., 82h fe. and 9Ofe. Drop Hammers, |, 2, 3 
and 4 Tons, respectively. Raking Piles with maximum batter of 
| in 4 (except X.P.S.) can be driven. Single, doubie and double 
equal barrel, steam, electric and diese! driven hoists and winches 
for monkeys up to 4 tons and piles weighing up to !2 tons with \ 
direct life. f 


Fig. 202. X.P.H. 75fe. 


“Sykes’’ Pile Frames have always been well known for their 
strength and reliability ; being constructed in accordance with 
best engineering practice and designed with a full knowledge of 





the duties which they have to perform, they are able to take the 
severe punishment meted out to this class of equipment with a 
minimum of trouble. Within recent years the need to provide 
pile drivers of greater adaptability has been fully realized and a 
range of extensible pile frames has been designed and are being 
made in considerable numbers 





Complete Outfits or Separate Components available for HIRE or SALE 


a 9 : 
1 aN HENRY SYKES LTD., SOUTHWARK ST., LONDON, S.E.! 
y Telephone: HOP 5231 (8 lines) Branch Exchange. Telegraph :: TRIPULSE, SEDIST, LONDON 


C3 
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We have standard tools available to produce hundreds of different sizes, shapes and designs of perforation in 


Ferrous Metals Non-ferrous Metals 
Precious Metals Plastics 

Paper Cardboard 

Cloth Leather 


For special work our tool design staff and fully equipped toolroom are at your disposal. 


Fully illustrated catalogue of standard designs and patterns will be sent on request. 


We welcome your enquiries. 





ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


BRABY 


LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. TELEPHONE: BEXLEYHEATH 7777 
OTHER FACTORIES AT: Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 352-364 Euston Road, London, N.W.1. (Head Office). TELEPHONE: EUSton 3456 
PRODUCTS 110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 

Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: 26509 
Palace Street, Plymouth. TELEPHONE: 62261 





AP279 
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LIQUEFIED PETROLEUM GAS PLANTS 
BY HOLMES 
INSTALLED AND UNDER CONSTRUCTION tance scate suraneam ram: 











WwW. C. HOLMES & CO LTD. 


Gas Cleaning Division, 


Beckton Works — North Thames Gas Board. 

Bromley Works — North Thames Gas Board. 

Fulham Works — North Thames Gas Board. 

Nine Elms Works — North Thames Gas Board. * 
Wellington Undertaking — West Midlands Gas Board. * 


HOLMES-MALLET SYSTEM OF BUTANE/AIR SUPPLY: 


Bungay Works — Eastern Gas Board. 
Framlingham Works — Eastern Gas Board. 
Swindon Works — South Western Gas Board. 
Whitland Works — Wales Gas Board. 


ENRICHMENT OF OTHER GASES: 


Armadale Works — Scottish Gas Board. 
Vauxhall Motors Ltd. — Luton. 
Grangetown Works — Wales Gas Board. * 
Aberavon Works — Wales Gas Board. * 


GAS CARBURISING: 

Vauxhall Motors Ltd. — Luton. 

Vauxhall Motors Ltd. — Dunstable. 

Bifurcated & Tubular Rivet Co. Ltd. — Aylesbury. * 
SPACE HEATING: 

Cruikshank & Co. Ltd. — Denny, Scotland. 


GLASS ANNEALING: 
General Electric Co. Ltd. — Wembley. * 


* Under construction. 
TURNBRIDGE, HUDDERSFIELD 


Telephones: Huddersfield 5280 London: Victoria 9971 Birmingham: Midland 6830. 


E10 
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Then see our design staff first. They 
will design your castings for maximum f 
strength, and at the same time reduce : 
complexity and cut costs. That way 
you’d get cheaper, more sound [ 
castings of guaranteed quality and 
accuracy. Our technical teamwork 
can tackle a// your problems—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS... 


‘ in phosphor-bronze, gun- 
metal, aluminium-bronze, 
manganese-bronze, and light 
alloys. Specialists in high- 
tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, andj chill-cast rods 
andJtubes. 


NON-FERROUS CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 








T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5.6.7. LONGPORT, Phone: Stoke-on-Trent 87303 


_Y°’ building a prototype? 


%, 
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For over a quarter of a century Leyland have concentrated 
their efforts on perfecting the diesel engine. Today, they can 
claim with confidence that no other engine of this type em- 
bodies so much experience, skill and craftmanship in both 
design and construction. 

All Leyland engines from 80 h.p. to 230 h.p. are precision 
built to the highest possible standards. They incorporate the 
latest metallurgical processes, the most advanced technical 
refinements plus a lifetime’s experience of diesel motive power 
as applied to all transport and industrial requirements. 

The long life of the Leyland engine is proverbial, but when 


eventually spares and servicing are required, these facilities are 
always available — any place, any time and at the right price. 




















saour moving force 


evian The greatest 





ENGINES in industry 








Manufacturers throughout the world use Leyland Engines for :— 


@ TRUCKS & BUSES @ MARINE ENGINES © CONTRACTOR'S PLANT — © OILFIELD EQUIPMENT 
© BALLAST TAMPERS © DIESEL TRAINS © CRUSHING & @ GENERATING SETS 
SCREENING PLANT e LOGGING WINCHES 
@ MECHANICAL HANDLING © COMPRESSOR PLANT 
e GRANES e AIRCRAFT GROUND 
@ POWER GRADERS © SCRAPERS © EXCAVATORS SERVICING & 
© PUMPS © TRACTORS © DUMPERS TESTING PLANT 


FROM 80hp.to 230 ho. 


LEYLAND MOTORS LIMITED : LEYLAND ’ LANCS 
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‘Fescol’-ise and forget corrosion 


The drums of this film dryer, used by the Ever Ready a hard, long wearing, low friction surface. In the 
Company (Gt. Britain) Limited in the production of chemical industry such items as autoclaves, cooling coils, 
manganese sulphate monohydrate, have been deposited doctor blades, evaporator tubes, filters, heat exchange 
with hard chromium by Fescol. plates and mixers are among the items which have given 
The Fescol process of electro-deposition in chromium or improved service after ‘ Fescol ’-ising. 

nickel protects equipment against corrosion and provides For further information please write for publication No. E3. 


FESCOL LIMITED - NORTH ROAD - LONDON N.7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS 


Established 1920 
Sole Licensees for Australasia: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 


se onmnen: 
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FOR DRILLING, 
BORING, TAPPING 
AND HONING MACHINES 


ry 


Elevating Arm 
Radials 





Pillar Drills 





Gang Drills 







Honers 


Automatic cycle 
Multis 





Elevating 
Table 
Radials 

Motorised 

Tabies 

4ft. to &ft. dia 








Horizontals 


KITCHEN & WADE LTD. 
HALIFAX, ENGLAND 
Phone: Halifax 61173 
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Send for your copy now 





JOHN HARRIS TOOLS LTD., WARWICK, phone: 1221 (6 lines) 


and at LONDON, GLASGOW, BIRMINGHAM 




















| 
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THE SKERNE WORKS L 
ALBERT HILL 








DARLINGTON 
COLD FORMED SECTIONS 
From 
. HOT OR COLD STRIP Licy 
Gr T 
Vissi NGS ANGLES, CHANNELS and many other rive RICAT 4s TEE 





PR s” hick sections in thicknesses up to 10 gauge IONS 
= lag 
| Larger thicknesses and sections 


can be undertaken on 
large capacity Brake Press 


All enquiries promptly 
dealt with 












































covering that really lasts 


* 











f 





























rH 




















This Scrubber/Deflector, some to ft. in diameter, has been rubber covered by the special Andre process 
and is supplied to Fisons Limited by Peabody Ltd. 

In Fisons’ factory it will be separating the entrained moisture from drier gases leaving the Peabody Scrubber, 
which removes the fertilizer dust carried over from the granulating plant by the gas stream. Rubber 
covering is necessary owing to the corrosive nature of these drier gases. 

It is in the early stages of a project when our technicians can be of the most help—there are years of 


experience at your disposal. 
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and 


Sterling achievements 





span the history of an era 


..and help to make that era memorable. 





“ The continuing success of Sterling Metals is due to their ability to supply 
~~ castings of the highest quality in the desired quantities at the right time. 
‘ Today as in the past, Sterling Metals offer the greatest technical experience 
f augmented by quality control of production which is second to none, 
Sterling Metals are the acknowledged experts in casting aluminium and magnesium alloys 
by sand, die and precision mould processes, and in making engine blocks 


and cylinder heads in high duty iron. 


f | Sterling Metals are at your service 









Ptr 


| a ae 


Transmission casing i magnesium alloy 
for Massey-Harris-Ferguson Tractors 


used in Sir Edmund Hillary’s Antarctic Expedition. 


STERLING METALS LTD By courtesy of Massey-Harris-Ferguson Ltd. 


NUNEATON -: Nuneaton 4221 














a aw vw & 


FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 














A.1.D. and A.R.B. 
approved 
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FERODO 














THE 


WHILST 


INDUSTRY 


MAKES- 


Modern industrial techniques demand hard- 
wearing friction linings that can be relied on 
to give smooth, certain braking every time. 
Ferodo Friction Linings are efficient and 
safe, giving long life and even braking; this 
means that less frequent renewals make 
Ferodo Friction Linings economical, too! 
Consult Ferodo on any friction lining 


problem. 


FRICTION 
LININGS 
FOR 
INDUSTRY 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner and Newall Organisation 
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Are these hands helping you? 





Chemists on our staff make sure that the P.J. finishing paints 
you use are ahead of competition, Pinchin Johnson maintain 
a separate laboratory where customers’ requirements are studied 


and formulations evolved to meet them. Your P.J. Repre- 
sentative, himself a trained technician, is the link that makes 
the country’s most advanced paint research centre an effective 
annexe to your factory. 


You can rely on 


PINCHIN JOHNSON 
for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 
BOOTLE BRIGHTON 
NEWCASTLE-ON-TYNE 


BRISTOL GLASGOW 
SOUTHAMPTON 


BELFAST BIRMINGHAM 
LEEDS MANCHESTER - 













8 


( mas t : ’, 
er. ee AY it e 
A trick of this sort is certainly worthy 
of the best circus performer. But, although 
we do not claim any connections with a 


circus, there is a clever act performed all 
day by the Chatwin Polygon Tool Box. 


This lathe attachment will cut 

hexagons, octagons, squares or other 

shapes from round bar in one operation. 

If you agree that this is a trick worth 
knowing, why not write to us for a copy of 
the booklet on the 

Chatwin Polygon Tool Box. 


> 


THOMAS CHATWIN & CO. 


GT. TINDAL STREET, BIRMINGHAM 16. Phone: Edgbaston. 3521 
London Office: 25 Hanover Square, W.1. "Phone: MAYfair 8783 


Ome OF THE ( BROCK HOUSE ) companies 
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“ As sound as a Gloucester Malleable casting’ 1s no mere phrase 

{t is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays 

Always consult Gloucester at the designing stage — even before 


A typical Gloucester Malleable specification. 








Gloucester Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 














\ Elongation 18% | Elongation 5% 
Yield Point 12 tons Yield Point . 24 tons 
Tensile Strength 25 tons psi | Tensile Strength 35 tons psi 









\ | 
..as sound as a Gloucester casting! 


6 


Vehicle Steering Box 
in Malleable Iron. Weight 6} Ibs 





THE HOME OF sai, 


; GOOD CASTINGS 


x 


Gloucester Foundry Ltd., Emlyn Works, Gloucester - Telephone: Gloucester 23041 - Telegrams: ‘ Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 


TRUCKS, BARGES, TIMBER, 2 cust 


TRANSFORMERS ... ALL \ ee 
HAULED BY maja» move 


SADI capstan ES 
for £ : 60 THIS MODEL PULLS 


FIVE TWENTY - TON TRUCKS ON 
STRAIGHT AND LEVEL TRACK. 


Differential Cage in 
Malleable lron. Weight 8} lbs 














THE SADI CAPSTAN IS TRANSPORTABLE 


Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 
Truck. 


Ask for Literature E457 


SOME OTHER ‘SADI’ PRODUCTS 


“SADIVAR ” VARIABLE SPEED UNIT SUPPLIED ALONE 
OR IN COMBINATION WITH HIGH EFFICIENCY 
PLANETARY SPEED REDUCERS PROTECTED AGAINST 
OVERLOADS BY “A.S.” SAFETY COUPLINGS. 

















Geared Motor 


SADI ENGINEERING CO. LTD AS Sty Cg et tr 
© a 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, W.8. Telephone: WESTERN 7653 Cables: SADIUNIT, LONDON 
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Money is dear 
but... today 
BEECHAM 
BUILDINGS 
cost less 





Beecham Buildings construct high-quality commercial and industrial 
buildings—from office blocks and small factories to large industrial 
layouts covering many acres at prices which, over the past twelve 
months, have actually fallen. We accomplish it in these days of 7% 


by working quickly and eliminating waste. 


WE STREAMLINE PRELIMINARIES 

We in Beechams have the complete building organisation, including 
departments for every phase of building from first design to final 
finishing. Consequently we can quote firm prices as soon as sketch 
designs are agreed, saving much valuable time over the usual procedure 
when outside contractors must be consulted for quotations, and enabling 


us to move on to a site months earlier. 


WE BUILD BY MODERN METHODS 

Because we employ advanced techniques, we are able, without sacrific- 
ing quality*, to put up your factory faster, perhaps in only half the 
time you could have it built by older methods. You will get into 
production months earlier with a quick return on invested capital. 
With capital tied up at 7°) this saving in time is a heavy saving in 
money. Every contract is kept under one control. Every operation 
is timed and its completion dovetailed into the schedule, ensuring 
maximum efficiency and minimum site delay. The use of planned 
factory production of precision cast concrete units, served by our own 
fleet of specialised transport —ensures control of quality, free from the 
hazards of the weather. Beecham methods mean rationalisation ; and 


rationalisation means economy. 


24 Beecham quality signifies i 
2 


3 
4 
5 


Beecham 


Buildings 








a ee * 





Office block for Messrs. Nortons-Tividale Ltd 
Tipton, Staffs 





Interior : Central Engineering Workshop, Messrs. Bryant & May Ltd 
Central Engineering Works,"Old Ford Road, Bow, London,*E.3. 
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Ns fe 5 
Exterior ; Messrs. Bryant & May Lid 


A PERMANENT STRUCTURE, EASILY MAINTAINED 
THE USE OF FINEST MATERIALS 

AN INDIVIDUAL DIGNITY OF DESIGN 

A FUNCTIONALLY APPROPRIATE BUILDING 


A HIGH DEGREE OF NATURAL LIGHT AND 
THERMAL INSULATION 





BEECHAM BUILDINGS LIMITED 


Building Designers and Contractors, Reinforced Concrete Specialists 


SHIPSTON-ON-STOUR, WARWICKSHIRE _ Telephone: Shipston-on-Stour 315 


AP 72 
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Manufacturers of... 
© SRMeeM sacs. cections 


COLLIERY ARCHES « PIT PROPS 


ROOFING BARS « LIGHT RAILS 
SLEEPERS and HAMMERLOCK STRUTS 


¢ PIG IRON wc 
HEMATITE 








GUEST KEEN IRON & STEEL? 


| 

© CASTINGS ,.7"’.. 
GUEST KEEN IRON & STEEL CO. LTD. 
| 


East Moors, Cardiff. 


Telephone: Cardiff 33151 Telegrams: ‘* Billets, Cardiff’’ 


















: Worm Geared 
Slo-Rev Unit Motor Type ESR. Motorised Unit Co-Axial Shafts 














Co-Axial Shaft Geared Motor 
Unit with E/M Brake 











ELECTROPOWER 


THE GEARED UNITS WITH THE POWER BEHIND THEM 


The largest range of Geared Motors and Gear Boxes in this World. 


1/20th — 300 H.P. 

26,000 R.P.M.—1 REVOLUTION PER DAY 
CONTRA-ROTATING CO-AXIAL SHAFTS 
FOOT AND FLANGE MOUNTING PATTERN 
QUALITY PRODUCTS AT COMPETITIVE PRICES 
VARIABLE SPEED UNITS 


ALL BALLRACES, GEARS, PINIONS AND SHAFTS CONTAINED IN 
A ONE-PIECE CASTING 


Single Speed Geared Motor SOLD ALL OVER THIS WORLD Unit with Contra Ip 


Flange Pattern Co-Axial Shafts Ask for technical literature. Axial Shafts 








+ > > > >t OE EE 








Electropower. 


me 


KINGSBURY WORKS, KINGSBURY ROAD, LONDON, N.W.9 











Telephone: COLindale 462! (4 lines) Telegrams: LEKTROPOWA, HYDE. LONDON 














Ot ae ! Gear Box Slo-Rev Unit 





Technical Representations required in certain Countries. 
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Backed by fifty years of technical 
experience and “know-how”, 
Spiral Tube Engine Coolers are 


FR Om soundly engineered and robustly 
constructed for long, trouble- 


free service, and are renowned for 


START TO FINISH their high efficiency and great 


— resistance to vibration. They have 














a wide range of applications and 
are in world-wide service on all 

the principal railways throughout 
the world. Coolers are also 
manufactured for use in connection 
with generators, alternators, etc. 






%* Consult our Technical Advisory Service 










Spiral Tube Coolers 
fined to diesel engine 
ven Compressor 
Set. Water jacket 


pany Limited. Inter’ cooling, compressed | THE SPIRAL TUBE &% COMPONENTS CO, LTD 


air and cylinder jacket cooling of the Com- 
pressor Set, Hamworthy Engineering OSMASTON PARK ROAD, DERBY TEL: DERBY 48761 (3 lines) 


Company Limited. 
London Works : Honeypot Lane, Stanmore, Middlesex. TEL: Edgware 4568/9 




































and a monument to courage, 
skill and achievement. 


© ges 
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mh 
tN 







M\ 


anda guarantee 
of finish and dependability in 
steel castings, either black or 
machined. Over 40 years’ ex- 
perience in producing high grade 
castings up to 25 cwts, 

Ample facilities for accurate 
machining are available if re- 
quired. 


_National Steel Foundry. 


(1914) LTD KIRKLAND WORKS, LEVEN. FIFE. “PHONE LEVEN 693. Lonpon Orrice,. ALEXANDRA HOUSE, KINGSWAY, Ty. 
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HE news item above appeared in a recent edition of 
T the ‘*‘ Daily Express”’, and relates to a KL 10-10 that has 
just been driven from Letchworth to the Leipzig Fair. We 
want to make it abundantly clear that in spite of their red colour 
there is absolutely no question of politics about “JONES”. 
The facts speak for themselves. They are the most comprehen- 
sive range of mobile cranes made, and on a “conservative” 
estimate they are saving millions of hours of “labour” all over 


the world. 





Jones Cranes are Distributed in the United Kingdom by: 
GEORGE COHEN SONS & COMPANY LIMITED, Wood Lane, London, W.12 


Designed, Manufactured and Exported by their Associates: 
K&L STEELFOUNDERS & ENGINEERS LIMITED, LETCHWORTH, HERTS 
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GRAVEL PUMPS 








Centrifugal Sand and Gravel Pumps with Diesel Engine Drive 
Sizes 4” to 8” 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS: EASTWALD, TAUNTON 

















It must be a Hendrys’ Belt- 


ENDRYS’ Belts are flexible in both directions. Made of Solid Leather, any 
length endless, and up to one inch thickness in a single ply. Adjustable. 
Absence of fasteners and strict uniformity of weight give a smooth vibrationless drive 
and flow without ripple or whip. Edge of hide contact ensures adhesion without 


om: | tension, thus minimizing wear r of belt 
Me. Hendrys’ No. 3 x 6” endless Lamin- 
| -" ated Leather Belt on the Main Drive 































SIZES AND WEIGHTS 
Horizontal Surfacing and Boring 


Hendrys’ Patent Laminated Leather Belts are made in 
eight standard weights to following widths :— 
4 in. thick up to 3 in. wide 


and bearings. Economical too. 
| of a Number 3 Kearns Standard 


Machine. 








No ee ass oo a 
No mm « ~ a eeee 
No 


in, 45 eo ny width 
m, , 

in. 

in. 

in. 

The No. 0 is a specially pliable belt mode to order for 
light driving at high speeds and Nos. 5 to 7 are for Main 

or Heavy Driving. 


Hendrys’ make Laminated Friction Belts for 
Screw Presses, also. 


z 
NO WAWN>O 
— 2 Ome oe oe ce. 














HENDRY LTD. 


252 Main Street, Glasgow, S.E 
London * Birmingham * Manchester * Johannesburg 
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AGENCIES 


BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


* DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 
(12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90. 


Lineage Rate. 3/6 per line of approximately 6 words. 


Inch Rate. 


42/- per single column inch and pro rata. 


Hl 


Minimum 14/-. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 


(12 column inches) and upwards, e.g., }-page £22. 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 


13 insertions 10%. 


4-page £41 10s. Full page £78. 


26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches sin 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


2/-, which includes forwarding of replies. 


“*Run-on"’ and ‘‘ Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


Use of Box Number. 
Copy Dates. 


Friday for publication on following Friday. 


gle column, for an illustrated advertisement it is a }-page (12 column inches). 


“Displayed ’’ and ‘‘Illustrated ’ advertisements by noon 


Advertisements for publication should be addressed to:— Classified Advertisement Dept., “The Engineer’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtrai 6565. 





PUBLIC APPOINTMENTS 





NIGERIAN COLLEGE OF ARTS, 
SCIENCE AND TECHNOLOGY 





FACULTY OF ENGINEERING 





APPOINTMENTS 





Applications are invited for the following appoint- 


ments :— ies 

(1) HEADSHIPS of the Departments of Civil 
Engineering, Mechanical Engineering, Electrical 
Engineering. 

) SENIOR LECTURESHIPS or LECTURE- 
SHIPS in Civil Engineering, Mechanical Engineering, 
Electrical Engineering. ar, ¢ 

Pensionable salary, including inducement addition 
to overseas candidates : 

(1) Within the scales Grade A, £2220 by £60 to 
£2400 p.a., or Grade B, £2040 by £60 to £2220 p.a. 

(2) Senior Lectureship, Grade I, £1800 by £60 to 
£1980 p.a.; Grade II, £1410 to £1740 p.a.; Lecture- 
ship, £1086 to £1690 p.a. | 

Non-contributory pension scheme. — Contract 
appointments at substantially higher basic salaries 
could be arranged if successful applicants so desire. 
Children’s U.K. maintenance and other allowances. 
Passages paid for appointees and families (up to four 
adult passages) on appointment, annual leave and 
normal termination. Part-furnished houses at 
moderate rent. sa 

A scheme has been approved associating the 
Faculty of Engineering with University College, 
Ibadan, and thus bringing the Faculty into the scheme 
of Special Relation with the University of ndon. 

Detailed applications (8 copies), naming 3 referees, 
by 15th March, 1958, to Secretary, Inter-University 
Council for Higher Education Overseas, 29, Woburn 
Square, London, W.C.1, from whom further par- 
ticulars may be obtained. E6177 





MONMOUTHSHIRE EDUCATION 
COMMITTEE 





THE TECHNICAL COLLEGE OF 
MONMOUTHSHIRE, CRUMLIN 





Principal: Dr. T. V. STARKEY, F.Inst.P. 


ASSISTANT LECTURER 


ASSISTANT LECTURER, Grade B, is required 
for the Ist September next. Candidates must be 
suitably qualified Mechanical Engineers (preferably 
Graduates). Industrial experience is essential and 
research and/or teaching experience desirable. 

The salary will be in accordance with the Burnham 
Scale for Assistants, Grade B. “ea 

Further particulars and forms of application can 
be obtained from the undersigned, to whom com- 
pleted forms should be returned not later than the 


958. 
Ist of March, 1 T. M. MORGAN, 
Director of Education. 
County Hall, 
Newport, 


Monmouthshire. E6218 





QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 
MILE END ROAD, E.! 





ENGINEERING DRAUGHTSMAN 
(MECHANICAL) 





Experience in design and layout of engineering 
isbenenery apparatus an advantage. Duties may in- 
clude instruction of students in engineering drawing. 
Salary placing in range £6 900 p.a., according to 
qualifications. Five-day week, four weeks’ annual 
leave, pension scheme.—Letters to Registrar (CMD), 
stating age, education, details of past and present 
experience. E6153 


THE UNIVERSITY OF SHEFFIELD 





LECTURER 





Applications are invited for a post of LECTURER 
IN RUEL TECHNOLOGY AND CHEMICAL 
ENGINEERING, to begin duties on Ist October, 
1958. Salary £900 by £50 to £1350 by £75 to £1650, 
with F.S.S.U. provision and family allowance. 
Initial salary according to qualifications and experi- 
ence.—Further information may be obtained from 
istrar, to whom tesa (4 copies) soni 


by Ist May, 195 


the 
be sent 


PUBLIC APPOINTMENTS 


QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 





POST-GRADUATE DIPLOMA IN NUCLEAR 
ENGINEERING 





A ONE-YEAR COURSE OF STUDY in 
APPLIED NUCLEONICS and REACTOR 
THEORY will be given during the Academic Year 
1958-59, and will prepare students for the above 
diploma. A good Honours Degree in Engineering, 
Science or Mathematics is a necessary entry require- 
ment. 

Studentships will be available to suitably qualified 
applicants but immediate application is necessary. 

A brochure, describing the Course, can be obtained 
from the Secretary, Nuclear Engineering Laboratory, 
— Mary College, Mile End Road, — 
£1. 


ae 





UNIVERSITY OF ABERDEEN 
AND 
ROBERT GORDON’S COLLEGES 


UNIVERSITY LECTURER 


Applications are invited for the post of UNIVER- 
SITY LECTURER IN MECHANICAL ENGI- 
NEERING. Candidates should preferably have 
qualifications in Applied Thermodynamics. Salary 
in range rising to £1650. F.S.S.U. and children’s 
allowance, 

Particulars may be obtained from the Secretary, 
The University, Aberdeen, with whom applications 
(20 copies), giving names of three referees, should be 
lodged not later than 11th March, 1958. Applicants 
outside the British Isles may submit one copy of 
application. E6207 





CITY OF BIRMINGHAM 
PUBLIC WORKS DEPARTMENT 





MECHANICAL AND PUBLIC LIGHTING 
SECTION 





VACANCIES 


(a) HEATING AND VENTILATING ENGI- 
NEERING ASSISTANT. Special Grade (£750; 
£1030 per annum). 

(b) HEATING AND VENTILATING ENGI- 
NEERING ASSISTANT. Grade A.P.T. I (£595/ 
£745 per annum). . 

For post (a) applicants should be Associate 
Members of the Institution of Mechanical Engineers 
or the Institution of Hea _ and Ventilating Engi- 
neers, or hold equivalent qualifications. They should 
have experience in the design, specification and super- 
vision of contracts for heating, ventilating and allied 
services in large buildings. 

For post (b) applicants should have passed Section 
A of the examination of the Institution of Heating and 
Ventilating Engineers or hold an equivalent qualifica- 
tion, and should have experience in the design, 
specification and installation of heating and ventilat- 
ing plants, in schools, flats and public buildi 

She posts are permanent, superannuab 
subject to a medical examination. 

Applications, stating ee oe 
rience, and naming two referees, should 
undersigned by the 22nd March, 1958. 

Canvassing disqualifies. 

HERBERT J. MANZONI, 
City Engineer and Surveyor. 


E6176 


and 


and expe- 
reach the 


Civic Centre, 


Birmingham, 1. 





BRITISH STANDARDS 
INSTITUTION 





METALLUARGIST 





The B.S.I. invites applications from METAL- 
LURGISTS to join the technical staff of the Institu- 
tion. The technical staff are responsible for the 
work of the Institution in the preparation of British 
Standards in co-operation with the various sections 
of industry and are required to plan and progress the 
work. 

Applicant should have a University Degree or 
equivalent professional qualification in Metallurgy. 

The starting salary will range from £750 to £1050, 
dependent on individual qualifications and experience ; 
higher appointments, however, carry up to 
£2000. The post is pensionable. 

Apply to the Establishment Officer, B.S.I., 2, 
Park Street, London, W.1. E6216 


PUBLIC APPOINTMENTS 





GHANA PUBLIC SERVICE 
COMMISSION 





PUBLIC WORKS DEPARTMENT 





STRUCTURAL ENGINEERS for investigation 
and development of structural designs for new build- 
ings, bridges and other public works and supervision 
during construction. Candidates, not less than 23 
years of age, must be A.M.I.Str.E., or hold a recog- 
nised Engineering Degree with two years’ experience 
in structural design work. Salary in range £1080- 
£2080 per annum, according to age and experience. 

_EXECUTIVE ENGINEERS (ROADS), for plan- 
ning, design and construction of trunk roads and the 
realignment and reconstruction of existing roads. 
Candidates must hold a University Degree in Civil 
Engineering or be A.M.LC.E., with two years’ 
experience in the planning, design and construction 
of trunk roads, bridges and ancillary roads or 
Corporate Members of I.C.E. or Municipal Engineers 
with experience in road construction. Salary in 
range £1080—£2080, according to age and experience. 

ENGINEER-IN-CHARGE (TRAINING), for 
organising and supervising courses of training, 
administration and financial control of all activities 
connected with a Training Centre. Candidates must 
hold Civil Engineering Degree with two years’ post- 
graduate practical experience or being not less than 
23 years of age, have passed Parts I and II of the 
examination of the Institution of Civil Engineers or 
obtained the Testamur of the Institution of Municipal 
Engineers and have knowledge of low cost road 
construction and maintenance. Salary in range 
£1080-£2080 per annum, according to age and 
experience. 

All appointments are on contract/gratuity terms 
for one to two tours each of 18-24 months’ duration. 
Gratuity at rate of £12 10s. for each completed month 
of satisfactory service. Outfit allowance of £30-£60 
on first appointment and Education Allowance for 
children when not resident in Ghana of £100 a child 
for up to three children under 18 years. Free frst- 
class passages for officer, wife and up to three children 
under 18. Quarters at low rental. Generous home 
leave. Low income tax. 

For further particulars and application form, write, 
Stating age, qualifications and experience, to the 
Director of Recruitment, Ghana High Commis- 
sioner’s Office, 13, Belgrave Square, London, S.W.1. 

E6190 





SOUTH WEST SUBURBAN 
WATER COMPANY 


ASSISTANT ENGINEER 





Applications are invited for the above vacancy in 
the Chief Engineer's Department. 

Candidates should have either an Engineering 
Degree or have passed Sections I and II of the Institu- 
tion of Civil Engineer’s examination. They should 
preferably have spent about two years in the water or 
civil engineering industries. 

Duties will be assist in the day-to-day running of 
the undertaking and with the design and construction 
of a 3 mg. reinforced concrete service reservoir. 
Other new works are contemplated. The company 
serves an area of approximately 100 square miles, 
with a population of 200,000. 

The salary offered is £800 p.a., or slightly above, 
according to age and experience. The appointment, 
which is subject to medical examination, is permanent 
and pensionable. 

Applications, stating age, qualifications and expe- 
rience, should be sent to the Chief Engineer, South 
West Suburban Water Company, The Causeway, 
Staines, Middlesex, as soon as possible. 

J. R. BROCK GRIGGS, 
B.Sc., A.M.LC.E., M.LW.E., 


E6092 Chief Engineer. 





CITY OF BIRMINGHAM WATER 
DEPARTMENT 
ASSISTANT ENGINEER, NEW WORKS 
AND CONTRACTS 





Applications are invited for the above appoint- 
ment ; salary range £595-£1030 per annum, accord- 
ing to qualifications and experience. Post pension- 
able—medical examination. Canvassing disqualifies. 

Application forms and further particulars from 
General Manager and Secretary, Water Department, 
Council House, Birmingham, 3, returnable by 7th 
March, 1958. E6219 


PUBLIC APPOINTMENTS 





GOVERNMENT OF KUWAIT 
RESEARCH STATION AND TESTING 
LABORATORY 


APPOINTMENTS 





Aegnetians are invited for the following appoint- 


ments :— 

(1) MATERIALS TESTING ENGINEER, with 
not less than five years’ experience, including the 
following :— 

Concrete bone control on site. 

Testing of engineering and building materials in 
the laboratory. 

_ General knowledge of Soil Mechanics, administra- 
tion of a Testing Laboratory and some experience in 
Chemistry an asset. 

Commencing salary £St.2300-£St.2700 per annum, 
according to qualifications and experience. 

(2) ASSISTANT MATERIALS TESTING ENGI- 
NEER, experience in contro! and testing of engi- 
neering and building materials in the field and 
laboratory. 

(3) ENGINEER AND ASSISTANT SOILS 
ENGINEER, with not less than 3 years’ experience 
in site investigation and laboratory testing of soils, 
taking samples in the field and carrying out laboratory 
tests, and capable of interpreting test results for the 
purpose of foundation design. Experience with light 
— equipment and experience in chemistry an 
asset. 

Commencing salaries for (2) and (3) above, 
£St.1700-£St.2200 Per annum, according to qualifica- 
tions and experience. 

NOTE.—For (1), (2) and (3) Engineers with Uni- 
versity Degree in Civil ‘(oa and for (3) 
Assoc. Members of Inst. of C.E. ma 4 accepted. 

(4) TWO TECHNICAL ASSISTANTS. Candi- 
dates, with Higher National Certificate or equivalent 
education, and experience in site investigation, prefer- 
ably with light drilling equipment and/or control 
of quality of aggregates and concrete production in 


the field. 

Commencing salary £St.1440 annum. 

All the appointments carry free air-conditioned, 
furnished bachelor accommodation, medical care, 
free travelling to and from Kuwait, free use of trans- 
Port or a transport allowance, and paid annual leave 
of 4 days per month if agreement is extended. There 
is no income tax in Kuwait. 

Good knowledge of English is essential for any 
applicant. Employment is for one year and may be 
extended for a further two ye by mutual agreement. 

Applicants, bringing all references, are invited to 
meet the Inspector al, P.W.D., Mr. Fouad 
Abdel-Baki, in London at the Grosvenor House, on 
February 18th to February 23rd, between 10.30 a.m. 
and 2.30 p.m. E6166 





HORTHAM-BRENTRY HOSPITAL 
MANAGEMENT COMMITTEE 


—_——- 


ASSISTANT ENGINEER 





Applications invited for appointment of ASSIST- 
ANT ENGINEER at Hortham Hospital, Alrmonds- 
, near Bristol (mental deficiency : 714 beds). 

Duties involve responsibility to Senior Engineer 
for maintenance of i engineering services 
— oil-fired — plant). 

pplicants should have completed apprenticeship 
or otherwise acquired sound practical training in 


mechanical engineerin; 2 
Salary: £555 by £30 (1) by £25 (4) to £675 per 
annum. Whi ii conditions of service. 
National Health ice Superannuation Scheme. 
Applications, with details of age and experience, 
together with names of three referees, to Group 
Secretary, by Ist March, 1958. E6212 





A.E.R.E., HARWELL 


ee 


SAFETY ENGINEER 


QUALIFIED ENGINEER required for work in 
Safety Section i ing). Duties include scrutiny 
of designs from safety aspedt, control of plant inspec- 
tion service, promotion of safety consciousness in all 
—_ of staffi—by lectures, demonstrations, &c. 

tial to have interest in this work and previous 
— of mechanical and electrical 
Send’ post’ poe goes R 
to oup Recruitment Officer 
(1042Y/25), A.E.R.E., Harwell, Didcot, Berks, for 
application form details. E6149 


Classified Advts. continued on page 112 














112 
PUBLIC APPOINTMENTS 


CEN ELECTRICITY 
GENERATING BOARD 


SOUTH EASTERN DIVISION 











. LITTLEBRCOK POWER STATION 
(a) GENERAL ASSISTANT ENGINEER (CON- 
TROL).—Applicants should have knowledge and 
experience of Turbo-Generators and 
of Control Room duties. 
Salary: Class L, Grade 19, £580-£625 per 
ing London Allowance, plus 10 


per cent. Shift A. . 
(b) ASSISTANT ENGINEER (EFFICIENCY).— 
} ts should have had experience in Power 
Station operation and in ra experience 
in PF. Boiler operation. H.N.C. (Mechanical) 


ible to 





: Class L, Grade 11, £985-£1045 per 
Allowance. 


annum, includi 
CROYDON “B” WER STATION 
(c) SHIFT CONTROL ENGINEER. 
should be experienced in the : 
control of large gi and high 
voltage 8 . HLN. ferred. 
yg. ow Grade 10, £935-£980 per 
annum, as Sane Allowance, plus 10 
per cent. Shift Allowance. 
KINGSTON “B” POWER STATION 
(4) ASSISTANT ENGINEER aL) Te 
successful ~ ny t = Control Room 
training, be required to assist Charge 
Engineers in operational duties and to act as an 
observer in testing of plant. General engineer- 
ing experience and/or engineering apprentice- 


ferred. 

“x Class G, Grade 14, £630-£675 per 
annum, txtading London Allowance, plus 10 
cent. Shift Allowance when applicable. 

TRAINING CENTRE, 


BRIGHTON 
(e) FOURTH ASSISTANT ENGINEER.—To 
act as Instructor at the Apprentice Training 
Centre at Brighton, which comprises Workshops, 
Lecture Rooms, &c. : 
idates must have served a recognised 
i ip and have experience of instructing 
ind machine tools, fitting and 


A 


— and maintenance will be an 
advantage. duties will include the super- 
vision and instruction of craft and student 
apprentices, and graduate trainees in basic 
workshop practice, the necessary demonstrating. 
lecturing and general clerical work in connection 
therewith. 
Salary: Class AX/DX, Grade 6, £710-£910 
per annum. 2 
lications, | details of education, age, 
onlaan &c., should be sent according to location 
of vacancy, i.e. : j 
(a), (b) Station Superintendent, Littlebrook Power 
tation, near, Dartford, Kent. 


(c) Station Superintendent, Croydon “B” Power 
Station, Beddington Farm Road, Croydon, 


Surrey. 
(d) Station Superintendent, Kingston “ B” Power 
Station, Downhal! Road, Kingston-on-Thames, 
& Establishments Officer, Central Electricity House, 


Lower Ham Road, Kingston-on-Thames, Surrey. 
So as to arrive by 3rd March, 1958, quoting 
208. E6224 





GOVERNMENT OF KUWAIT 


PUBLIC WORKS DEPARTMENT 


APPOINTMENTS 


Applications are invited for the following appoint- 
ments on the supervision of large Contract for Dredg- 
ing and of the Port of Kuwait. 

(1) ONE ASSISTANT RESIDENT ENGINEER, 
with University Degree in Civil Engineering and at 
least ten years’ experience in the design of concrete 
ngs. perience in 
design and supervision a —_ is an asset. 
Saiary a to qualifications and experience, 

ing at £St. to £St. 2700 per annum. 

@) yey - ery — University 
Degree in i a 8 at t six years’ 
experience. Should be able to supervise Construction 
of Quays and Piers of precast prestressed concrete 
piles and decking. Knowledge and experience in 
production of high-quality concrete, precast pre- 
stressed concrete members, and supervision of pile 
driving essential. Salary £St.2000 to £St.2500 per 
annum, according to qualifications and experience. 
3) TWO INS OR DIVERS, for inspection 


of ing Work and underwater use of explosives 
salary £St.1800 per annum. 
(4) UR INSPECTORS, with approved tech- 


nica! education and at least 8 years’ experience on 
supervision of any of the following :—Dredging, 
production of hi ity concrete, production of 
t concrete, driving piles, erection of 
1 rary pipe and electrical work. Start- 
£S8t.l to £S$t.2000 per annum, according 
torgualifcations and i ‘ 
knowledge of ish is essential for ¢ 
applicant and applications from men less than 
years of age will only be considered. 
t is for one year in the first instance 
and may be extended for a further two years by 
t 


All the appointments carry free airconditioned, 
¢ accommodation, medical care, 
free travelling to and from Kuwait, free use of 
transport or a transport allowance, and paid annual 
leave of 4 days per month if agreement is extended. 

There is no income tax in Kuwait. 
ts, bringing all references, are invited to 

meet the Inspector 


P.W.D., Mr. Fouad 
Abdel-Baki, in London at the Grosvenor House on 
18th to February 23rd, between te 


2.3 p.m. 


THE ENGINEER 


PUBLIC APPOINTMENTS 


SENIOR CONSULTANCY 
APPOINTMENTS 


THE INDUSTRIAL GROUP OF 
THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


is seeking men of high calibre to fill two 


at its nee at 

RISLEY, WARRINGTON, LANCASHIRE 

(a) CHEMICAL ENGINEER (Ref. 2248) 

To act as t to the 

Chemical Plant Design Office. This 
involves advising on flowsheet 
plant operating problems and the 
Chemical Engineering design of 
plants for processing radioactive 
materials. 


A good Honours Degree, or equi- 
valent qualifications, in Chemistry 
or Chemical Engineering and wide 
experience in the design or operation 
of Chemical Plant are required. A 
knowledge of the special safety and 
processing pro! introduced when 
dealing with radioacti or fissile 
materials is desirable. 

(b) METALLURGIST (Ref. 2249) 

To act as consultaut to the Fuel 
Element Design Office. This involves 
advising on problems associated with 
casting, heat treatment and working 
of fissile materials and fabrication of 

frequently using 








sheath material, 
rare metals. 


Essential requirements are a good 
Honours Degree, or equivalent quali- 
fications in Metallurgy or Chemistry, 
wide experience in the operation of 
metallurgical processes and a know- 
ledge of safety and of o tional 
controls in casting and fabrication 
processes. Experience of the hand- 
ling of rare metals is desirable. A 
knowledge of metallurgical problems 
associated with nuclear reactor opera- 
tion will be a decided advantage. 


Salary will be assessed within range : 

£2600-£3150 p.a. : 
The posts are permanent and pensionable. 
Housing should be available within a reasonable 


Chief Recruitment Officer, 
U.K.A.E.A., 

Industrial Group Headquarters, 
Risley, Warrington, Lancashire. 
Please quote appropriate reference. 


time. 
Apply to : 


TENDERS 





AUCKLAND HARBOUR BOARD 
NEW ZEALAND 
TENDERS FOR CONSTRUCTION OF 
FREYBERG WHARF 





TENDERS are invited for the CONSTRUCTION 
of a REINFORCED CONCRETE PILED WHARF, 
— berths for two overseas ships and comprisin 
24, sq. yds. of reinforced concrete deck, stee 
sheet pile breastworks, stone banks, formation of 
—— and services at Auckland, New Zealand. 

ntract documents and plans may be obtained 
from Auckland Harbour Board, Auckland, New 
Zealand, or William Coward and Co., 3, St. James’s 
Square, London, S.W.1. 

Tenders close at Auckland 30th June, 1958. 

V. A. C. CHRISTIANSEN 

E5093 Secretary. 





INDIA STORE DEPARTMENT 





BANDING PRESSES 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


a - 

4 (Nos.) Self-contained Oil Hydraulic Shell Copper 
BANDING PRESSES for Banding Shells 
ranging from Itin. dia. by Sin. long to 4in. dia. 
by 14in. long. 

Tender schedules and specifications may be 

obtained from the above address at a fee of ten 
shillings, which is not refundable. Cheques should 
be made payable to High Commission of India. 
The applications for Tender forms should state 
reference 2023/57/ENG.3. 

Tenders, complete with specifications, are to be 

submitted by Monday, 14th April, 1958. E6196 





COUNTY BOROUGH OF 
EAST HAM 


MAINTENANCE EQUIPMENT— 
SEWAGE WORKS 





TENDERS are invited for the SUPPLY of the 
undermentioned MACHINERY for the Council's 
Sewage Works : 

144in. S.S. and S.C. Centre Lathe. 

6hin. S.S. and S.C. Centre Lathe. 

Forms of Tender, containing full details, obtainable 











Closing date ; 3rd March, 1958. E6150 from the Borough Engineer, Town Hall, E.6, and 
returnable in the envelope provided by not later than 
12 noon on 14th March, 1958. E6233 











SENIOR APPOINTMENT 


THE UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


INDUSTRIAL GROUP, RISLEY, LANCASHIRE 


Invite Applications for 


one of the posts of 


DEPUTY 


TO THE 


MANAGING DIRECTOR 


which was referred to in the Report of the Committee appointed by the 
Prime Minister to examine certain parts of the Authority's organisation. 
The Deputy Managing Directors will be primarily required to act as 
Deputies to the Industrial Group’s Managing Director at its Group Head- 
quarters, and will therefore share in the top management of the Group. 
In addition, they will be given specific responsibility for particular aspects 
of the Group’s activities ; these allotted duties will vary from time to time. 


Applications will be considered from professional engineers, chemists, 
physicists or chemical engineers who must have had first-rate experience in 
the organisation and administration of large industrial concerns and par- 
ticularly those where there is a high research, development and design 
content in support of a large construction programme. 


Salary will be in the range of 
£5,000 to £5,500 per annum. 
Suitably qualified persons should apply in writing, in strict confidence, to 


Sir Leonard Owen, C.B.E., Managing Director, 
United Kingdom Atomic Energy Authority, 
Industrial Group Headquarters, Risley, Warrington, Lancashire. 


£6201 








Feb. 21, 1958 
TENDERS 


FEDERATION OF RHODESIA AND 
NYASALAND 


FEDERAL POWER BOARD 


KARIBA HYDRO-ELECTRIC SCHEME 
POWER STATION CABLING— 
18 AND IIKV AND AUXILIARY 





The Federal Power Board will shortly be calling 
for TENDERS for the SUPPLY, DELIVERY, IN- 
STALLATION and MAINTENANCE of 18 and 
11kV and AUXILIARY CABLES and ACCES- 
SORIES for Kariba Power Station, situated on the 
Zambezi River in the Federation of Rhodesia and 
Nyasaland. 

Contractors who may be interested in tendering 
for this equipment should submit full details of their 
qualifications and experience by the 6th March, 1958, 
after which Tender documents and drawings will be 
issued to those contracting organisations who satisfy 
the requirements of the Board. 

Details, qualifications and experience should be 
sent in duplicate to the Secretary, Federal Power 
Board, P.O. Box 630, Salisbury, Southern Rhodesia, 
with a copy to the Electrical and Mechanical Consult- 
ing Engineers, Merz and McLellan, Carliol House, 
Newcastle upon Tyne, 1, England. E6173 





ROCHESTER BRIDGE 


CONTRACT FOR PAINTING THE BRIDGE 








Firms of contractors who specialise in this work 
are invited by the Wardens to TENDER for the 
REPAINTING of the BRIDGE during 1958. Appli- 
cants should give the names of engineers for whom 
they have carried out similar work and to whom 
reference can be made. Selected firms will be per- 
mitted to Tender, and will be supplied for the purpose 
with the General Conditions, Specification and Bill 
of Quantities on application to the Bridge Engineers, 
Messrs. Mott, Hay and Anderson, 9, Iddesleigh 
House, Caxton Street, Westminster, S.W.1. 

The contract documents will be available on or 
after the Ist March, 1958. The work is to be com- 
menced during the first week in May, 1958, and shall 
be completed within three calendar months from that 
date. Tenders are to be delivered to the Offices of 
the Bridge Clerk by the first post on the Ist April, 
1958, in a plain envelope endorsed “ Tender for 
Repainting Rochester Bridge.” The Wardens do not 
bind themselves to rw pen or any Tender. 

oe ie ae 


Bridge Clerk. 
E1653 


18, Star Hill, Rochester, 
17th February, 1958. 





FEDERATION OF RHODESIA AND 
NYASALAND 


FEDERAL POWER BOARD 





KARIBA HYDRO-ELECTRIC SCHEME 


METERING EQUIPMENT 





The Federal Power Board will shortl i 
for TENDERS for the SUPPLY, DELIVERY? 
INSTALLATION and MAINTENANCE of 
IMPULSE-ACTUATED SUMMATION METER- 
ING and ANCILLARY EQUIPMENT at Kariba 
Power Station and Kitwe, Norton, Salisbury, Sher- 
wood and Bulawayo Sub-stations. : 
Contractors who may be interested in tendering 
for this equipment should submit full details of their 
qualifications and experience by the 6th March, 1958 
= — Tender documents and drawings will be 
iss to those contracting organisations w i 
the requirements of the pe ee 
Details, qualifications and experience should be 
sent in duplicate to the Secretary, Federal Power 
Board, P.O. Box 630, Salisbury, Southern Rhodesia, 
with a copy to the Electrical and Mechanical Consult- 
ing Engineers, Merz and McLellan, Carliol House. 
Newcastle upon Tyne, 1, England. E6174 * 





INDIA SUPPLY MISSION 





STEEL RAILS 





The India Supply Mission for India 


TENDERS for the SUPPLY of : 


invites 
Quantity 


, L 
STEEL RAILS, 90 Ib., 60 Ib., 50 Ib. °F 300" 
Flat Bottom Revised British Standard” 
tion, in accordance with that i 
» B.S.S. +e. ‘ shige 
Forms of Tender may be obtained fi 
Director General, India Store Department, Soame 
ment Building, Bromyard Avenue, Acton, London, 
W.3. Tenders are to be posted direct to India Supply 
wees +e gym Avenue, N.W. 
ngton, 8, D.C., to reach there ; 
27th March, 1958. oaieemeevelian 
quote reference No. S. 5107/57 CB/RLY. 
E6197 








EDUCATIONAL 








A.M.L.MECH.E., B.Sc., City and Guilds 

Guarantee Postal Courses for ail Exams., —~ Tok 
nical Divisions from Elementary to Degree standard 
Approximately 95 per cent. successes. 144-page 
prospectus free on request.—B.1.E.T. (Dept. 22), 29 
Wright's Lane, London, W.8. E721 


FREE! Brochure giving details of Courses i 

Mechanical and Production Engineering, Dra: “4 
manship, &c., for the A.M.I.Mech.E., A.M.LP.B. 
City and Guilds and other professional examinations 
—E.M.I. Institutes, Dept. E.30, London, W.4. 
(Associated with H.M.V.). E972 £ 











Feb. 21, 1958 
EDUCATIONAL 





UNIVERSITY OF CAMBRIDGE 





DEPARTMENT OF ENGINEERING 





POST-GRADUATE COURSE IN 
STRUCTURES AND MATERIALS 





The 1958-59 POST-GRADUATE COURSE IN 
THEORY OF STRUCTURES AND STRENGTH 
OF MATERIALS will be held in the Department of 
Engineering, Cambridge University, beginning on 
7th October, 1958, and finishing in June, 1959. 

The latest advances made in the understanding of 
the behaviour of metallic structures under static, 
repeated or fatigue loading will be the principal sub- 
ject of the Course, with particular emphasis on 
welding as a method of fabrication. No attempt will 
be made to teach conventional methods of design, 
but present-day practice and ible future develop- 
ments will form the subject of critical study. 

The object of the Course is not to train research 

workers, but to help engineers to apply the latest 
advances in knowledge. The Course will include 
lectures, colloquia and laboratory work, and each 
student will be encouraged to make a detailed study 
of some problem of particular interest to him. 
_ The Course is open to University Graduates with 
industrial experience, and to others with suitable 
equivalent qualifications and of sufficient experience 
to obtain full benefit from a post-graduate course. 

_ Further details and forms of application for admis- 
sion may be obtained from the Secretary, Cambridge 
University Engineering Laboratory, Trumpington 
Street, Cambridge. The completed forms of applica- 
tion should be returned to the Secretary not later 
than 3ist May, 1958. E6226 & 





THE COLLEGE OF AERONAUTICS 


The Board of Entry of the College invites appli- 
cations from suitable candidates for the TWO- 
YEAR COURSE which begins in October, 1958, 
and ends in June, 1960. The course is intended for 
seleeted students of Graduate standard. Candidates 
who do not possess a University Degree may offer 
alternative evidence of educational attainment, for 
example, a good Higher National Certificate with 
a satisfactory record of apprenticeship or equivalent 
experience in industry. All applications are con- 
sidered by the Board of Entry, which may call 
candidates for interview. 

The College, a post-graduate institution, is devoted 
to the study of Aeronautical Science and Engineer- 
ing. The curriculum covers the five main subjects of 
Aerodynamics, Aircraft Design, Aircraft Electrical 
Engineering, Aircraft Propulsion and Aircraft 
Economics and Production. Instruction in the first 

r is designed to provide all students with a broad 
Shapound of knowledge in all these subjects, with 
opportunity for limited specialisation in two or three 
of them. In the second year students specialise 
more particularly, usually in one subject. 
teaching in the syllabus is designed to fit students 
for a career in either Aircraft or Guided Weapon 
Engineering. 

Experiments in the air are an important part of 
the work, both in the first year, when all students 
take part in them, and in the second year, when they 
are linked to the specialist work of the departments. 

Students who satisfactorily complete the course 
receive the Diploma of the College. 

Further particulars and details ‘of the procedure 
for the enrolment may be obtained from : 


The Warden, : 
The College of Aeronautics, 
Cranfield, 
Bletchley, 


Bucks. £9947 £ 





THE ENGINEER 


EDUCATIONAL 





TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
A.M.1L.Chem.E., A.M.LM.L, 
A.F.R.AeS., C. &G , &. 
OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
(Dept. 76), 


29, WRIGHT’S LANE, LONDON, 
Wei02 & 








SITUATIONS VACANT | 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


A HYDRAULIC TEST AND DEVELOPMENT 
ENGINEER, age 28-35, is required by a large 
engineering firm in the London area, for development 
work on hydraulic lifts, linkages and transmissions. 
A good salary is offered and there will be oppor- 
tunities for advancement; 5-day week, generous 
non-contributory pension scheme.—Please send full 
details of age, experience and qualifications, to BOX 
No. E6152, ‘* The Engineer,”’ quoting reference VTE. 
A LARGE CONSTRUCTION COMPANY in 
NEWFOUNDLAND requires the services of a 
qualified CIVIL ENGINEER as Site Engineer on a 
hydro-electric power project. Permanent post, salary 
$450-$500 a month, with free board and lodging in 
construction camp. = Write or or call, Ontario Immigra- 
tion Department, Dept. 264, 12, New Burlington 
Street, London, W.1. E6165 a 
AN ATTRACTIVE POST EXISTS for COST 
RECORDS CLERK in light engineering works. 
Duties include preparation financial and costing data 
and provides excellent prospects. Salary, depending 
on experience, £750/£1000 per annum. Write, stating 
age, &c.—BOX No. E1636, “‘ The Engineer,” A 


AIR CONDITIONING AND 
REFRIGERATION 


The following 2 vacancies have arisen in the 
Federation of Rhodesia and Nyasaland :— 

(a) JUNIOR DRAUGHTSMAN, with expe- 
rience in layout and applicational practice in air 
conditioning and refrigeration. .O.N.C. or 
yey an full apprenticeshiy preferred. Age 
up to 
mt) Rl REFRIGERATION MECHANIC, who 
has completed an apprenticeship in refrigeration 
and has erection experience of plants up to 200 
tons in both Freon and ammonia. Age up to 30. 

Both posts carry above-the-average remunera- 
tion, with assisted passages, provident fund, 
bonus scheme, medical aid facilities. 

Please write, in the first instance, with full 
curriculum, to BOX F 501, ry Jackson’s, 54, Old 
Broad Street, London, E. C2 4 E6179 A 











BOOKS and PUBLICATIONS 












dynamic 


technique 


Your organisation, however efficient, needs 
the driving-power of up-to-the-minute 
technical knowledge. Let SMITH’S supply 
you with the books that you must have to 
keep you fully in touch with the newest 
engineering techniques and the latest 
advances in research and operational 
economy. 


@ Volumes not in stock can be obtained for you, and 
we shall be pleased to supply a list of standard works 


on any subject. 


W. H. SMITH & SON 


HEAD OFFICE : STRAND HOUSE, LONDON, W.C2 


BRANCHES 


THROUGHOUT 


ENGLAND AND WALES 





SITUATIONS VACANT 


A Pye } = - 5 papier MAN UPACTUR. 
ING — Y has a vacancy in its 

o-% an INSPECTOR OF MECH- 
ANICAL EQUIPM ENT. The post, which is per- 
manent and based in London, involves travelling in 
the South, the Midlands, occasionally to the 
North-East of England and Scotland. Applications 
are invited from engineers with a good background of 
practical experience in manufacturing or maintenance, 
supported by a —— qualification and with = 
sequent experience o' of 
manufacturers’ a of Salary £900-£1000 Ae 
annum, according to age and experience. Non-con- 
tributory pension scheme. Full details should be sent. 
—BOX No. E6164, “* The Engineer.” A 








APPLICATIONS INVITED FOR 


(a) DESIGNER AND DETAIL 
DRAUGHTSMEN, for general mech- 
— Baer ng pipework, platework, 


vessels, heat exchangers, 
(b) ELECTRICAL ENGINEERING 
DRAUGHTSMEN, for complete elec- 


trical installation and design work, includ- 
ing motor application, control scheme 


(c) REINFORCED CONCRETE DE- 
SIGNER, experienced in the design of 
fae ee or ane structures for heavy 

ndustrial plan 

(d) INSTRUMENT DRAUGHTSMEN, for 
design, wees cena te installation, commission- 
ing of lants for a rapidly expand- 
ing lnstreunene department of ical 
Plant Division. 

High salaries, pension scheme. Grant towards 
removal expenses and living allowance until 
removal is effected.—Apply, The Power-Gas 
Corporation, Ltd., Stockton-on-Tees. E6147 a 


APPLICATIONS = INVITED from suitably 
qualified oS r the post of DIVISIONAL 
MECHANICAL ENGINEER, National Coal Board, 
Longbenton, Newcastle upon Tyne. Experience in 
the design, installation, operation and maintenance of 
surface and underground mechanical plant and 
equipment is required. Applicants should have held 
a previous post requiring engineering administrative 
responsibility. Seley within range £2000 to £2750 
according to qualifications and experience.—Applica- 
tions, giving date of birth and full details of experi- 
ence and qualifications, to Staff Director, National 
Coal Board, Northern (N. and C.) Division, Whitley 
Road, Longbenton, Newcastle upon Tyne, ie, Ay 
3rd March, 1958. Please quote ME/2. E617 


APPLICATIONS ARE INVITED from ever 
qualified persons with previous experience as CHIE 
PLANNING ENGINEER. This post exists in a 
medium-sized engineering works, situated in the 
Tyneside area, engaged in the manufacture of special- 
purpose plant and machinery covering, in the main, 
sheet metal work and fabrication of a wide variety of 
products and machining fitting and assembly. 
company enjoys a Laetyesten reputation as good 
employers, having been established over a hundred 
years. Pension and profit-sharing schemes in opera- 
a ry commensurate with qualifications and 
experience. Excellent prospects for man with drive 
and initiative —-BOX No. E1637, “‘ The Engineer.” a 


ASSISTANT TO PLANT ENGINEER.— 
Applications are invited from Engineers a 25-40 
with a University Degree or equivalent qualifications, 
who are fully experienced in mechanical and electrical 
engineering and plant maintenance. This is a senior 
appointment requiring the ability to organise and 
supervise an engineering force in a modern mass 
production factory. A salary will be paid com- 
mensurate with the experience required and the 
responsibility ae = Applications in confi 

stating of: qualifica’ experience. —BOX 
No. E6202, “* The ae wool 


ASSISTANT WORKS ENGINEER 
THE DISTILLERS COMPANY LIMITED 


The company has a vacancy at its Biochemicals 
factory at Speke, Li i, for an Assistant 
Works Engineer. idates should be aged 
between 30 and 45 — should eppre 4 hold a 
University Degree A.M.L.Mech.E. or 
A.M.L.Chem.E. They should have considerable 
chemical plant experience, especially on the 
installation of new plant and the modification 
of existing plant. Ability to supervise skilled 


men is also necessary. 
Duties will include wg charge of the 
—— of new plant responsibility to 


ineer for the maintenance of 
existing roan pant Salary accord — qualifications 
yee tory pension 


Write : 
STAFF MANAGER, 
THE DISTILLERS COMPANY LIMITED, 
21, ST. JAMES’S SQUARE, 
LONDON, S.W.1. 


Quote Ref. 16/58. E6205 a 


BRITISH egress ees COMPANY, re. 
MECHANICAL ENGINEERS for 
service with tay be ann loration Drilling Opera- 


tions. Applicants up to 35 years old must have 
H.N.C. in or ist Class 
M Steam and Motor Certificate and have 


initially on drilling rig 
opera’ ri and main highs peed diesel 
oot to B.H.P., overhauls and — Km 
Engineers will be required to carry out 
wwtshen duties and maintain power generating, air 
conditioning, refrigerating and mobile plant con- 
nected with drilling —— Good opportunities 
exist for promotion to Engineer in ieee 
mechanical} civil engineering involved in estab- 
lishing and maintaining a deep test drilling area. 
Attractive salary plus generous allowance in iooed 
Se ok Ge ate ——— 
attention, good leave 
Pension scheme.—W: 


Seong cif to BOX’ 


ull 
Erbe eae 
E6208 a 
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SITUATIONS VACANT 


BRITISH PETROLEUM COMPANY, LTD 
a vacancy for a MECHANICAL ENGINEER 





in Soe Applicants, aged 25-35, must hold 
H.N.C. or equivalent and have served an engineering 
apprenticeship. Experience in the following an 
advantage : “) mechanical driven pumps ; 
@ motor t ; (c) engineering drawing-office ; 
d) marine ing ; : re liquid meters ; (f) air- 
craft refuelli pp will 





of the Chief Ground 
— and main- 
tenance of aircraft fuelling _— Attractive 
salary plus generous allowance in currency, 
free passage out and home, free nen attention 
kit allowance, pension scheme, good leave arrange- 


ible, ender te cupervien 
Services Engineer, for the 


ments.—Write, giving full particulars, quoting 
F.554, to BOX Soar c/o 191, Gresham House, 
E.C.2. E6194 a 


BRITISH Mg ag = COMPANY, LTD., 
has a eg A in WEST AFRICA for an OPERA- 
TIONS ENGINEER. Applicants, aged 25-35, 
must have at least H.N.C. in Mechanical ineering 
and have served a workshops apprenti ip with 
subsequent experience of automotive/electrical 
equipment and appliances. Successful applicant will 
be responsible for the maintenance and operation of 
oil distribution facilities, including pump/tank 
installations, bulk petroleum vehicles, &c. Attrac- 
tive salary plus generous allowance in local currency. 
Kit allowance, pension sc leave arrange. 
ments, free passages out and home. —Write, giving 
full details of qualifications and experience, Goes 
50, to BOX 3049, c/o 191, Geodnane 
E.C.2. E6210 2 A 
BRITISH PETROLEUM COMPANY, LTD., 
has vacancies for young MECHANICAL ENGI- 
NEERS for service with its Exploration 
Drilling Operations. Applicants, up to 26 years 
old, must have O.N.C. in Mechanical ARR or 
equivalent, and have served a five-year apprentice- 
ship with a diesel engine manufacturer with experience 
in fitting, t and preferably some outside 
erection work, with subsequent experience in operat- 
ing and maintaining diesel engines. Experience of 
steam pumps, engines, boilers and refrigeration 
advantageous. tractive salary plus generous 
allowance in local currency, free passages out and 
home, free medical attention, good leave arrange- 
ments. Kit allowance. Pension scheme. ES g 
giving full particulars, quoting F.546, to BOX 3046 
c/o 191, Gresham House, E.C.2. E6211 4 
BRUSH ELECTRICAL ENGINEERING Co., 
LTD., invites applications for the position of 
SENIOR DESIGNER of Extra-High-Voltage Switch- 
gear. Applicants should have had a ood engineering 
education aad practical training with Previous expe- 
rience in the design and testing of switchgear. A good 
salary will be paid commensurate with the importance 
of this appointment.—Applications should give par- 
ticulars of past ool,  ouneiestions, &c., and 
should be addressed to the Manager, Switchgear 
Division, Brush Electrical Engineering Co., Ltd., 
or Leics, and should quote reference 
E6168 a 


CANADA 


Well-known firm in Montreal invites 
tions for the oor vacancies peed 
CHIEF OF PAPER MACHINERY SEC- 
bie pF pb Engineering Degree 
years’ experience in paper machinery 
design. Salary, £3600 p.a. or A om og ” 
BOILER SALES ENGINEER, to cover 
Ontario. A thorough knowledge of different 
types of boilers is essential. is is a senior 
position with a salary of about "3600 p.a. 
MECHANICAL ENGINEER, quporiensed 1 in 
the design of hydraulic gates, hoist, gear, &. 
Attractive salary, ee women On experience, 
t and offer ex 
opportunities for further growth. cellent 
nterviews with our representative at presen 
in England can be arranged immediately. 3 . 
_, Please msn dy. in confidence to BOX No. E1654, 
The Engineer A 





CHEMICAL ENGINEERS.—Technicai Sales De- 
partment of a company specialising in the design, 
manufacture and installation of corrosion-resistant 


plant in car' and graphite, including heat 
exchan; —— ion and distillation 
columns, uire Two gineers at 


= hea nn internal work on calculation and plant 

with periods of sales representation 
in cs fie Unqualified men will be considered pro- 
vided t! have suitable experience. Good salary 
and jon scheme.—Apply in confidence to the 


Secretary, Powell Duffryn nm Products, Ltd., 
Springfield Road, Hayes, Middlesex. E6230 4 
ome Eanere ENGINEER AND DESIGN 
NGINEER d by pany in London area. 
cans —Ty have experience in the mechanical 


boom pe: of refinery ti 
Knowledge. of any an ee 


Write, — salary coquioed ead giving full par- 
ticulars of experience and qualifications.—BOX No. 
E1651, “ The Engineer,” A 





Bsn: DESIGN ENGINEER 


ign Engi will shortly be required 
salle aa a Development Section to o 
esta in the Manchester area for a conan 
companies. The post calls for a man of abiity 


and experience in the design of 
and improved lifting and sad Seating eauipment, 


including overhead tra cranes, convey 
and ape blocks. Onl ee Oe 
is of will ry tions giving full full 


be treated in strict, — 
E6I6I.* The a BOX No. 


DESIGN yyy 2+ required, to understud 
pS a Bene f tes must pone ELIS. in 
considerable experi- 
ence on lift or special-purpose equipmen’ ng tee ne 
shop and, preferably in addition, fabrication 

and light structure ex; . The nation offers 


it prospects of good salary 
is Jp pe od for suitable applicant. Bonts and pen- 
scheme in operation ; S-day week a 


= 
positi Ly £ -X shouldbe resale to Marryat 
Hounslow. a 





Classified Advts. continued on page 114 
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SITUATIONS VACANT 
CIVIL ENGINEERS AND DESIGN 


DRAUGHTSMEN with experience of reinforced 
ign, required in the Bristol and other 
Engineering 





Con- 


hi iat 


THE ENGINEER 


SITUATIONS VACANT 


ENGINEER required, for maintenance of chemical 
and auxiliary plant for large factory in London area ; 
age 30-45. Must be quali’ Know! of planned 
maintenance procedures desirable. i staff 

iti Contributory ion scheme, free life 








app 
cases, Reply with full 
details. —BOX No. E6192, “ The Engineer.” A 





experience in preparation 

tration. Some experience in underground work an 

asset.—Please write to 299/303, Hi 

London, S.E.13. 

COMBUSTION ENGINEERING ASSISTANT 
technical qualificati 


(age around 35), good j 
experience of design of 


of burner equipment, required 

for gas burner t to attend 
orcasionally at commissioning of large industrial 
burners. superannuation scheme. 
—Write, giving details of experience, age and salary 
uired, to Liptak, Ltd., 68, Victoria Street, London 
SW. El6i4 a 


DESIGNER-DRAUGHTSMAN required for a 
small firm on South Coast. Required for work on 
smail machine tools and jal-purpose machines. 
An A.M.LE.E., A.M.1.Mech.E., or similar qualifica- 
tion would be an asset. Give details of experience 


and salary expected.—Apply, BOX No. E1635, “ The 
: A A 





DESIGNER, H.N.C. or equivalent, familiar with 
steam or diesel engines and comp %, wanted by 
West Midlands engineering firm. Initiative and 


experience required suitable for a future Head of 
Design ment. I jate preparation of suit- 
able applicant for this position is intended ; age 
35/50. Commencing salary £850 p.a. minimum. 
Pension scheme, canteen and help with - 
tion. Apply with particulars.—BOX No. E6126, 
“ The Engineer.” A 


DESIGNERS. DESIGN DRAUGHTSMEN 
INSTALLATION DRAUGHTSMEN 


Based on the success and sale of over 80 
Mark TA turbines, we are now able to recruit 
for the above posts which offer unique oppor- 
tunities for advancement in this country’s 
leading industrial s turbine team and an 
interesting, challenging job which could last for 
a lifetime, with a firm which has now celebrated 
its centenary. 

The work is diverse and specialised experience 
is not essential. 

Posts are pensionable. 

If you feel that you can help in the installation 
on land and ship or in the design of a number 
of new models with their control systems, 
application forms can be obtained from the 
Manager of Industrial Relations Department, 
Ruston and Hornsby Limited, Lincoln. E6189 a 


DRAUGHTSMAN (MECHANICAL) Inter- 
mediate —Wanted for design and planning section 
of progressive organisation. Excellent prospects. 


Pension scheme.—Write, Chief Draughtsman, 
Matisa Equipment, Ltd., Hanworth Lane, saree. 
A 


DRAUGHTSMEN required, for interesting work 
in connection with the construction of a new inte- 
grated steelworks. Men with experience of either 
coke ovens, blast-furnaces, open-hearth steel furnaces 
and rolling mills preferred, but other heavy mech- 
anical or structural experience will be considered. 
Salary according to qualifications.—Apply to Labour 
Ma . South Durham Steel and Iron Co., Ltd., 
Mainsforth Terrace, West Hartlepool. E1622 a 
DRAUGHTSMEN CHECKERS required, good 
mechanical egg experience essential—Apply, 
Personnel Manager, Blaw Knox, Ltd., Esplanade, 
Rochester, Kent. E1634 a 
ELECTRICAL DESIGN ENGINEER required. 
Experience in heavy industrial motors and switchgear 
essential. Must be able to initiate and develop full 
electrical control schemes allied to chemical plant. 
A knowledge of instrument electrical control systems 
an advantage.—-Air Products (Great Britain), Ltd., 9, 
Upper Belgrave Street, London, $.W.1. E1652 A 
ELECTRICAL ENGINEER required, for group 
engineering staff of expanding rubber company. 
Must possess minimum of five years’ electrical design 
and maintenance experience. Knowledge of elec- 
tronics desirable.—-Write, giving brief details of expe- 
rience and salary requirement, to Chief Engineer, 


The Avon India Rubber Co., Ltd., Melksham, Wilts. 
E6182 a 


ENGINEER 
required in 
DEVELOPMENT LABORATORIES 
for stress analysis and vibration 
problems. 

Applicants should have a good 
Degree in Mechanical Engineering, 
together with ability to make a 
mathematical approach to problems. 
Some experience in industry and in 
the use of electronic equipment is 
desirable. 


The position carries an attractive 
starting salary and provides excellent 
opportunities for further advance- 
ment. Staff pension fund. 


Apply in writing,stating age, quali- 
fications and experience, to the Per- 
sonnel Manager, JOSEPH LUCAS 
(ELECTRICAL), LIMITED, Great 
ans on mise , 19, quot- 
in erence (D/T92. 

. E996 a 


ELECTRICAL OR MECHANICAL ENGI- 
NEER, experienced in power station design and 
construction, required in Glasgow by consulting 
engineers for planning of large nuclear project. 
Degree or Associate Membership desirable.—App'y, 
Kennedy and Donkin (H.J.P.), 12, Caxton Street, 
London, S.W.1. E6225 a 


Pp Pensio: 
assurance, profit sharing —Write full details age, 
ualifications, experience, salary desired, to ref. SW, 
X No. 1504, c/o Charles Barker and Sons, Ltd., 
Gateway House, London, E.C.4. E6151 A 


ENGINEER REQUIRED for WEST AFRICA, 


for Operation and Maintenance of Vegetable Oil 
Producing Factory. Candidates, aged 26-33, must 
be of good education, at least quali by examina- 


tion for A.M.1.Mech.E. or equivalent, with good 
actical operating experience in charge of steam 
ilers and engines ; also diesel engines and plant 
maintenance, including small electrica! installations. 
Post is one of responsibility for efficient processing, 
control of staff, training of Africans and includes 
upkeep of transport vehicles. Commencing salary 
would depend on qualifications and experience. In 
addition there are family allowances ; free furnished 
accommodation ; membership of pension fund ; 
free first-class passages to and from Africa and free 
ical attention in Africa. Tours of about 21 
months are each followed by substantial leave on 
full pay. Please apply, giving all details of qualifica- 
tions and experience.— No. E6187, “ The 
Engineer.” A 
ENGINEER - DRAUGHTSMAN required by 
London firm of general mechanical engineers. Expe- 
rience of conveyors or bottling machinery desirable. 
Interesting work requiri initiative and respons- 
ibility. Starting salary £1 p.a. Good prospects, 
pension scheme, canteen. Please write fully —BOX 
io. B6098, ** i "is 2 


ENGINEERS required by Consett Iron Company, 
to co-ordinate and take part in a major development 
project. Previous experience of rolling mills or melt- 
ing shop development and supervision of contractors 
on work of this nature essential.—Apply, stating age, 
experience and salary required, to Secretary, Consett 
Iron Co., Ltd., Consett, Co. Durham, quoting refer- 
ence No, 58/2. E6237 a 


ENGINEERING.—BRITISH NYLON 
SPINNERS, LIMITED, invites applications from 
Corporate or Graduate Members of the Institution 
of Mechanical Engineers, aged 30-40, for an appoint- 
ment at their rapidly expanding Doncaster works. 
The successful candidate will be required to take 
charge of a maintenance workshop dealing with 
machining, fitting and welding, &c., and a construc- 
tion team installing new plant and machinery. 
Previous supervisory experience in a maintenance 
machine shop is essential and some knowledge of 
incentive conditions of —— would be an advan- 
tage.—Applications, giving full particulars of expe- 
rience, should be addressed to the Personnel Manager, 
British Nylon Spinners, Limited, fanpet, 

A 


ENGINEERING BUYER 


Daniel Adamson and Company, Limited, 
require a first-class ENGINEERING BUYER. 
Highest qualifications essential.—Please give 
fullest details and reply to The Secretary, at 
Dukinfield. E6235 a 


ENGINEERING INSURANCE COMPANY 
invites applications from Engineers, not over 35 
years of age, who possess First Class M.O.T. Certifi- 
cate (Steam) for position as ENGINEER SUR- 
VEYOR in London and surrounding districts. Pro- 
gressive salary scale commencing at £735 and rising 
to over £1000 per annum, plus expenses and allow- 
ances. Non-contributory pension scheme and other 
staff schemes. Apply in own handwriting. —BOX 
No. 6022, “‘ The Engineer.” A 


ESTIMATING ENGINEER required for Oil 
Refinery and Chemical Plant Contractors. Appli- 
cants must have drawing-office experience and wide 
knowledge of refinery layout, also must be capable of 
working to preliminary plot plans and flow sheets. 
Minimum standard of education : H.N.C. or equi- 
valent.—Write fully, stating age and experience, 
Staff Manager (EE.2.), Foster Wheeler Limited, 3, 
Ixworth Place, London, S.W.3. E6231 A 


JOHN LAING AND SON, LIMITED 
invite applications for MOBILE SITE STAFF 
on a variety of building and civil engineering 
contracts throughout the country. acancies 
exist in the following grades :—~ 

CIVIL ENGINEERS 

for contract supervision and also for general 

site engineering services. Professional 

qualifications expected for those seeking 

senior posts, but applications also welcome 

from men with good instrument experience. 

Age 35-50. 

SITE AGENTS 
SUB-AGENTS 
GENERAL FOREMEN AND GANGERS 
Preference given to those who can offer 
sound supervisory experience on a wide 
variety of contract work. Age 30-50. 
BUILDER ASSISTANTS 
for detail progressing and other site duties. 
Preferably O.N.C. or H.N.C. Age 25-35. 
CHECKERS 
STOREKEEPERS AND ACCOUNTS 
CLERKS 

with good general experience. Age 25-40. 

The company has an established policy of 
employment security, and those who prove 
themselves can expect good prospects. Those 
interested should write for application form, 

Stating vacancy sought, to :-— 

Personnel Manager (G.10), 
JOHN LAING AND SON, LIMITED, 
Building and Civil Engi ing Contractors, 


PAGE $ ET, N.W.7. 
E6118 a 


ESTIMATOR for progressive position with pro- 
minent London firm of land and marine boiler 
engineers. Drawing-office experi¢nce essential ; 
workshop experience an advantage. Attractive salary 
commensurate with experience and qualifications.— 
Write fully, stating age, &c., BOX No. 1525/SE2, c/o 
Charles Barker and Sons, Ltd., Gateway House, 
London, E.C.4 E6232 a 


SITUATIONS VACANT 





FOSTER WHEELER, LIMITED, 
Marine Boiler Department 
ENGINEERS required for design work on new 
projects and developments. Qualifications 
should include B.Sc., H.N.C. or A.M.I. Mech. 
or Mar.E. Previous experience of heat transfer 
or pressure vessel work desirable, but not essen- 
tial. Age range, 25-35 years. Salary according 
to qualifications, and good prospects. Pension 
fund.—Write fully, Staff Manager (MB.3), 
Foster , Limited, 3, Ixworth Place, 
E6186 A 


JUNIOR ENGINEERS, preferably with setting- 
out experience, urgently required for contract in the 
Liverpool area.—Apply, in writing, stating age, expe- 
rience and ry required, to Peter Lind and Co. 
Ltd., Romney House, Tufton Street, Westminster, 
8. E6178 a 


JUNIOR INSTRUMENT DRAUGHTSMEN, 
having completed National Service, required for 
work on large chemical plant installations. A.E.S.D. 
minimum rates or above. Five-day week and super- 
annuation scheme.—Apply by letter, giving details 
of technical education and quoting ref. CH/TE4/3. 
to the Laporte Group Personnel Manager, Laporte 
Industries, Ltd., Hanover House, 14, Hanover Square, 
London, W.1. E6209 a 


JOSEPH LUCAS (ELECTRICAL), 
LIMITED, 
have vacancies for 
ASSISTANT 
DEVELOPMENT ENGINEERS 


to work on the design and develop- 
ment of automobile generators, 
alternators and starting motors and 
also of motor-cycle electrical equip- 
ment, including equipment to be 
used for racing purposes. Applicants 
should be of Higher National 
standard and should have had pre- 
vious experience in electrical design. 
Five-day week, staff pension fund. 


Apply in writing, stating age, 
qualifications and experience, to 
the PERSONNEL MANAGER, 
JOSEPH LUCAS (ELECTRICAL), 
LIMITED, Great King Street, 
Birmingham, 19, quoting reference 
PM/D/176. E995 a 





MECHANICAL DESIGNER sought by estab- 
lished manufacturer, in London. with world 
market for special-purpose precision machinery. 
Exceptional prospects for Qualified Mechanical 
Engineer having practical experience, aged 30-40, 
who is possessed of the “‘ creafive spark.” Only 
applicant fertile in ideas, with original and 
inventive mind and receiving recognition in his 
present post on this account, need apply.—Write, 
in confidence, Personnel Manager, Molins 
Machine Co., Ltd., Evelyn Street, London, S.E.8. 

E6188 a 


MECHANICAL ENGINEERS required, for 
group engineering staff of expanding rubber company. 
Only those applicants with a minimum of five years’ 
experience in a responsible position will be con- 
sidered. Responsibilities include layout, design, esti- 
mating and installation supervision.—Write, giving 
brief details of experience and salary requirement, to 
Chief Engineer, The Avon India Rubber Co., Ltd., 
Melksham, Wilts. E6i8i a 


NATIONAL ESTABLISHED ENGINEERING 
CONSULTANTS require, for their Bristol office, 
MECHANICAL ENGINEER, with design experi- 
ence of mechanical handling, plant work, or heating 
and ae Minimum requirements are a 
Degree or A.M.I.M.E., plus seven years’ experience 
in industry. Salary £1100-£1200 per annum. Pen- 
sion scheme.—BOX No. E6112, “* The Engineer.” A 


PRODUCTION ENGINEER required, with wide 
experience of reconditioning general plant. Only 
competent keen executive considered. House avail- 
able, pension scheme. References required.—Fred 


Watkins (Engineering), Ltd., Coleford, Glos. 
E6059 a 


PRODUCTION ENGINEER and Assistant to 
the se ag | Director required by small progressive 
engineering firm. Excellent opportunity for young 
engineer with initiative, and willing to accept 
responsibility. BOX No. E6084, ‘“* The Engineer.”’ A 


PRODUCTION ENGINEER required for 
medium-sized engineering works. First<lass expe- 
rience in planning and progressing work through 
shops essential ; post offers scope for applicants 
with the necessary drive. initiative and experience. 
Staff pension scheme. State age, previous expe- 
rience and salary. Location Glasgow.—BOX No. 
E1650, “* The Engineer.” A 


QUALIFIED ELECTRICAL DESIGN ENGI- 
NEER with experience in electrical control equip- 
ment required by large electrical engineering concern 
for the development of special generating equipment 
for use with telecommunications and microwave 
equipment. Must be capable of using own initiative. 
Write, giving full details of schooling, qualifications, 
experience, salary—BOX No. E1646, ‘“‘ The 
Engineer.” A 


QUALIFIED PRODUCTION ENGINEER 
required for senior position with a medium-sized pre- 
cision engineering company in Surrey. Applicants 
should be between 40 and 50 years old and possess 
either B.Sc. (Eng.) or A.M.I.Mech.E. Practical 
commercial experience essential. The prospects are 
good. Applications, which will be treated in strict 
confidence, should give the fullest details of career, 
health and present occupation.—BOX No. E6085, 

The Engineer.” A 


“ 


Feb. 21, 1958 
SITUATIONS VACANT 


REPRESENTATIVES required to work on a com- 
mission basis only by an engineering works specialis- 
ing on all types of general engineering, mining equip~- 
ment, structural steelwork, railway rolling stock, &c. 
Areas open South Wales, Lancashire and Newcastle. 
Send full details of experience—BOX No. E1638, 
“* The Engineer.” A 


REQUIRED IMMEDIATELY, MECHANICAL 
DRAUGHTSMAN, for interesting work on light 
and medium engineering products. Preference will 
be given to a man with design ability. Minimum 
qualifications, O.N.C. Mechanical. Practical expe- 
rience essential.—Apply, giving full details of past 
history, present position and salary required, to Mann 
Egerton and Co., Ltd., Cromer Road Works, 
Norwich, Norfolk. E6217 a 


SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMAN required, for equip design 
and layout in drawing-office of expanding rubber 
company. neral engineering experience and know- 
ledge of special-purpose machinery design desirable. 
Education, H.N.C. preferred, O.N.C. acceptable.— 
Write, giving details of experience, age and salary 
required, to Chief Engineer, The Avon India Rubber 
Co., Ltd., Melksham, Wilts. E6180 a 


SENIOR PROJECT ESTIMATOR required, to 
work in West London area, must be experienced in 
chemical and petroleum process plant. Permanent 
position with good prospects, pension scheme, &c.— 
Write, in confidence, giving full particulars, back- 
ground and experience, to the Manager, The Power 
Gas Corporation, Ltd., 105-113, The Broadway, 
West Ealing, W.13. E6220 a 


SITE ENGINEER required, to supervise the con- 
struction of welded oil storage tanks. Position incor- 
porates non-contributory pension scheme. Apply, 
Stating age, qualifications and previous experience.— 
BOX No. E6139, ** The Engineer.” A 


STRUCTURAL DRAUGHTSMEN AND 
CHECKERS required in South West England. 
Good conditions. Pension scheme. Apply.—BOX 
No. E6234, “‘ The Engineer.”” A 


TECHNICAL ASSISTANT to Managing Director 
required by old-established Midlands medium-size 
engineering firm, specialising in colliery headgear 
pulleys, structural steelwork and mechanical details 
for aerial ropeways, &c., and medium to heavy iron 
castings for the engineering trade. Applicant must 
possess A.M.I.M.E. qualifications, together with 
initiative and ability to work without supervision. 
Please give details of experience and salary required. 
—BOX No. E1639, *‘ The Engineer.” A 


TECHNICAL SALES ENGINEER required, to 
handle technical correspondence in mechanical 
power transmission field. Drawing-office experience 
and H.N.C. technical education essential, some 
commercial experience advantageous. Age limit 
25-35. Reply with age, details, salary required, 
to Twiflex Couplings, Ltd., The Green, Twickenham. 

E6236 A 


THE BRITISH STEEL PILING CO., LTD., 
require a CIVIL ENGINEERING ASSISTANT, 
aged about 25 to 30, for their London office. The 
work will involve the design of steel sheet pile retain- 
ing walls for all types of civil engineering structures, 
as well as cofferdams and bearing pile foundations. 
An Engineering Degree or equivalent qualifications 
are required, Previous experience of steel piling and 
soil mechanics is not essential, though desirable.— 
Apply in writing only, giving details of qualifications 
and experience, and stating age and salary required, 
to the Company at 10, Haymarket, S.W.i, marking 
the envelope “‘ Engineering Assistant.” E1620 a 








THE RICHARDSONS WESTGARTH 
GROUP 


The Group is now engaged on a wide range of 
projects connected with nuclear power and other 


developments. 
ENGINEERS 

There are opportunities for men with a 
minimum standard of H.N.C., to take part in 
the design, test, development and commissioning 
of experimental and new plant. 

CONTRACTS ENGINEER 

An Engineer is required to handle contractual 
and associated matters arising out of these 
activities. 

The posts are permanent and offer encouraging 
scope and prospects, particularly to people with 
an inquiring and flexible outlook. 

Write, in confidence, to the Group Personnel 
Officer, Richardsons Westgarth and Co., Ltd., 
P.O. Box 2, Wallsend on Tyne, quoting reference 
D-2. E6214 a 





THE RICHARDSONS WESTGARTH 
GROUP 


DRAWING-OFFICE PERSONNEL 

The Group has now established on Tyneside a 
new Division engaged in the manufacture of large 
sea-water distilling plant and associated equip- 
ment. 

Due to rapid expansion, vacancies are being 
created for Drawing-Office and other Personnel. 
The scope and range of the work and the pros- 
pects for the future will appeal to men of H.N.C. 
standard, who are seeking real opportunities in 
a new field of activities in a progressive organisa- 
tion. 

_ The posts will be most suited to men with expe- 
rience of boiler plant, condensing or heat- 
exchange plant and pipe layout. 

Write, in confidence, to the Group Personnel 
Officer, Richardsons Westgarth and Co., Ltd., 
Northumberland Engine Works, Wallsend, quot- 
™ reference D-1. 

nterviews will be arranged at mutually con- 
venient times and places. E6213 a 


WIDELY EXPERIENCED SENIOR DE. 

SIGNER ESTIMATOR required urgently. A 

be fully conversant with latest practice for light 

mechanical handling equipment, conveyors, elevato 

&c. Excellent salary, pension scheme, &c.—BO) 
igineer.”” 


No. E1641, “ The En a 
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RIG DESIGN MECHANICAL ENGINEERING 
DRAUGHTSMEN DRAUGHTSMEN 


are required by English Electric 
are required to work in Birmingham 








TO SENIOR DRAUGHTSMEN 
LOOKING FOR ADVANCEMENT 


A large N.E. Coast engineering organisation 
has vacancies for Senior Draughtsmen in an 
expanding department working on a new range of 
heavy engi ing equip 

Experience of power station layout, boilers, 
turbines, heat exchangers or similar equipment 
would be an advantage. 

Conditions of employment are good. Excel- 
lent opportunities for advancement for men with 
high technical ability and initiative. 

Write, in confidence, to BOX No. E6215, “ The 
Engineer.” A 





Rugby for their Development 
Drawing office. 


The department is concerned 
with the design and layout of test 
rigs and components for steam 
turbine, water turbine and diesel 
research departments and the work 
offers considerable scope, variety 
and liaison with research and design 
departments. 


Applicants should be of O.N.C. 
standard and have two or three 
years’ drawing office experience in 
mechanical engineering. 

Write giving full details to Dept. 
C.P.S., 336/7 Strand, W.C.2. quo- 
ting Ref. ER1199E. 


on 


OVERSEAS 
FACTORY PROJECTS 


Applications are invited from draughtsmen up to forty years of age, with O.N.C. 
or H.N.C. in mechanical or production engineering, for interesting work in 
connection with the design of new factories in overseas territories and the 
modernisation or extension of existing factories overseas. 


Those interested should write in confidence, giving age, experience so far and 
commencing salary expected, to Personnel Manager, (O.E.), Fort Dunlop, 


WORKS ENGINEER required, to control main- 
tenance and installation work in large food factory 
in the Liverpool area. Candidate should have Uni- 
versity Degree and/or A.M.I.Mech.E., with, prefer- 
ably, experience of maintenance planning in a process 
industry and a good knowledge of steam, electricity, 
gas, water and compressed air services. Age limits 
approximately 32-45 years. Progressive salary in 
accordance with qualifications and experience, but 
not less than £1200 per annum. Pension scheme and 
other welfare facilities available. Assistance with 
house purchase may be arranged.—Please apply to 


RMASTARARARLARARLARAAARAAAAALAAARLAAAAS' 
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the Chief Engineer, BOX No. D.428, Lee and Night- irmi 

ingale, Liverpool, giving full details of walnion and ERG a Erdington, B ingham 2A. E6175 a 
experience. E6108 a 

eeyANUITUUEIIT S440. 0000100100000 





PIPING 
DESIGNER / DRAUGHTSMEN 


Kellogg’s design capacity increased substantially in 1956 compared with 1955. In 
1957 it was more than double that of 1955. This indicates that we offer the oil and 
chemical industries something to account for these increases in the volume of our 
work and in the size of our staff to handle it. That ‘“ something”’ is greater process 
know-how, more solid design experience, speed and efficiency, and a record of 
achievement in our business of which we are proud. If you are qualified, you can 
join our team. Our knowledge and our high standards of engineering work will 
then help in your own development ! 

Our Piping Designer/Draughtsmen are of a high standard and we therefore can 
consider only men of equal calibre. 

Our permanent Staff benefit from above average salaries, liberal personnel benefits, 
good working conditions, excellent Social Club, etc. 

If you qualify and are interested you are invited to write to, or telephone, the 
Personnel Manager, 


INTERNATIONAL 7-10 CHANDOS STREET, 
CORPORATION LONDON, W.1. 
Telephone : MUSeum 4010. 


quoting reference No. 123/G. 


JOSEPH LUCAS LIMITED 


ENGINEERS OR 
METALLURGISTS 

FOR GROUP WELDING 
LABORATORY 


... required to assist in the development of advanced welding processes 
for application to the Group’s road transport, aircraft, and gas turbine 
products. 


Applicants should have engineering and metallurgical background with 
Higher National Certificate or equivalent. 

The commencing salary will be sub tial, cx ate with experience 
and qualifications and there will be ample scope for advancement in an 
expanding department. 

The positions are permanent and pensionable. Apply in writing, stating 
age, qualifications and experience to the Personne! Manager, Joseph 
Lucas (Electrical), Limited, Great King Street, Birmingham 19, quoting 
reference PM/D/177. 
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E6160 a 
Slt NITRATE 


BRITISH OXYGEN ENGINEERING LIMITED THE NUCLEAR POWER PLANT COMPANY LIMITED 
Senior Project Engineer DESIGN ENGINEER 


ill OUTLAY 


E6144 A 
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: ; es required. 
To be responsible for the planning, co-ordination and general control 
of large scale plant design and construction projects through all phases This is a senior appointment calling for a man with experience in plant cost 
from development to commissioning. and steam cycle optimisation. 
The contracts on which the Company is engaged include mechanical, Candidates must have a sound knowledge of the fundamentals of power 


station control and of design of turbo generating plant and conventional 


chemical, electrical and civil engineering aspects, and the appojptment 
power station auxiliaries. 


! 

| . 

| requires previous experience in the planning of major projects or 

| peur = oe at gare igen ~ ene vat nena a The appointmeni will be held at Knutsford and assistance with housing is 
iene ageet to, oa ygpscene cased taser ye td ae pate offered to married men. The company operates a Contributory Pension 
degree or professional qualification in mechanical, chemical or elec- Scheme 


cal engineering is essential. : — = F ‘ : : 
puritan Sy Written application, giving full details of age, education, qualifications and 


Applications, giving full information on age, qualifications, experience career to date, should be sent to : 
and present salary should be addressed to: The Secretary, 
The Personnel Manager (Ref. GH/6) The Nuclear Power Plant Co. Ltd., 
Booths Hall, 


BRITISH OXYGEN ENGINEERING LIMITED Knutsford, 


ANGEL ROAD, UPPER EDMONTON, LONDON, N.18 Cheshire. 
E1024 Quoting reference TEG/MECH/34. E6199 a 
































FIRST-CLASS OPPORTUNITIES FOR DESIGN ENGINEERS 


A limited number of vacancies will very shortly arise with B.I.C.C. Ltd., at their Prescot Works, for Engineers qualified to degree 
standard with a sound knowledge of Drawing Office and Workshop Practice, to undertake specific projects involving original work 
on the design of low and medium voltage switch and fusegear. Each engineer will operate with a team of competent draughtsmen 
in a position of seniority offering considerable scope for initiative and enterprise. 

The importance of the positions is reflected in the excellent salaries to be offered, which will be in the four-figure range. In 
addition, there are good prospects for advancement, and conditions of employment are excellent. 

Applications, quoting reference P/21, should be addressed to : 

The Works Personnel Officer, 

British Insulated Callender’s Cables, Ltd., 

PRESCOT, Lancashire. 

Tel.: Prescot 6571. £6200 a 
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MECHANICAL EQUIPMENT 
ENGINEERS 
To undertake the selection of equipment such as We provide good working 
, compressors, turbines, refrigerating units conditions and excellent per- 
Refineries "and Petrochemical Plants, reviewing sonnel benefits and the op- 
rd tending sllengineering mation amor, portunity to improve your 
wid have University engineering degree. Puperience engineering knowledge, with 


ample scope for advance- 
ment. If you possess experi- 
ence applicable to either of 
these categories please write 
to the Personnel Manager. 


7-10 CHANDOS STREET 
LONDON, W.I., or ‘phone 
MUS.4010 quoting reference 121/G. 


in this field an advantage. 








INSTRUMENT ENGINEERS 


For instrumentation of process units for Oil Re- 
finery and Petro-Chemica! Plants. B.Sc. desirable. 








INTERNATIONAL 
CORPORATION 


E6159 a 











ENGINEER (MECHANICAL) | 


Applications are invited for appointment as Senior Design 
Engineer to head a team engaged in the design and layout of 1} 
heavy process plant, including medium heavy mechanical 
plant, furnace equipment, screening and crushing equipment, 
and bulk materials handling. 








The post is with a well-known British Company based in 
the London area and offers a commencing salary up to 
£1,700 p.a. with excellent prospects. Applicants should be {|| 
qualified engineers and have experience in the design and HT 
layout of heavy mechanical or process plant. 


Applications to BOX No. £6145 * The Engineer” A 

















| British Oxygen Engineering Limited 
| Works & Construction Groups 


ASSISTANT INSPECTING 
& EXPEDITING MANAGER 


The Company is engaged on a large number of projects for both the manu- 
facture of large scale plant and the erection and installation of complete process 
works, including such units as heavy compressors, distillation columns, pressure 


vessels. 





Applications are invited for the appointment of Assistant Manager of the 
Inspection and Expediting Department, which is concerned with the inspection 
and testing of plant and plant units at the Company’s own manufacturing works, 
at suppliers’ works and on site with a parallel responsibility for ensuring 
delivery of units on site in accordance with programme. 


Applicants should be qualified engineers with experience in a similar field to 
that outlined above. The post is based in North London and will entail a certain 


amount of travel in the U.K. 


Applications, giving full information on age, qualifications, experience and 
present salary, should be addressed to: 














The Personne] Manager (Ref. GH/3) i} 


BRITISH OXYGEN ENGINEERING LIMITED | 
Angel Road, Upper Edmonton, London, N. 18. 














er 
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MORRIS MOTORS, LIMITED, 
CARS BRANCH 
COWLEY, OXFORD 
STAFF APPOINTMENT. 
Vacancy for engineer with training and 
practical experience in electrical and 
mechanical installations and main- 

tenance. 

Applicants must be primarily 
versed in electrical theory and have 
had a thorough practical experience 
of Power Units and electrical 
installations applicable to factory 
machinery. 

Applicants must also _ have 
received technical training in 
Mechanical Engineering and have a 
sound knowledge of modern factory 
machines and mechanical equip- 
ment. 

Please apply in writing, giving 


MECHANICAL 
DEVELOPMENT ENGINEER 
required by an Oil Company in 
the MIDDLE EAST to be responsi- 
ble for mechanical engineering 
design work. Applicants should 
have a degree in Mechanical 
Engineering or possess equivalent 
qualifications and must have had 
4-6 years’ experience in mechani- 
cal engineering and drawing office 
dealing with oil or chemical re- 
fining plant. Age under 40 years. 
Salary not less than £2700 per 
annum, Two years tour of duty 
followed by periods of paid home 
leave. Married accommodation 
and free family passages by air 
provided. Write for application 
form, stating age, qualifications 
and giving brief details of experience 


full details of education and 
experience, to : 
The Personnel 
Manager. 


to BOX TE.997 c/o 191, Gresham 


and Welfare House, E.C.2. 


E1643 a E6193 a 























MAINTENANCE ENGINEERS 
THE ASSOCIATED ETHYL COMPANY LIMITED 
has the following vacancies in its Works Engineering Group: 


MAINTENANCE ENGINEER 


(aged 30-40) Applicants should be graduates of a University or A.M.I. 
Mech.E., with at least five years experience preferably in the 
Chemical or Petroleum Industries and/or Workshops. 


ASSISTANT TO MAINTENANCE ENGINEER 


(aged 20-30) Applicants should be graduates of a University and/or 
Grad. I. Mech.E.; this post offers the opportunity to a newly 
qualified engineering graduate to gain practical experience in a 
Chemical Plant 


1| 
| 


Both these appointments are permanent and progressive and offer 
excellent opportunities to men of initiative and enterprise. 


Some assistance may be given to married men towards heiping them | 
change their location. { 
Applications to be addressed to:- 
The Manager—Staff and Training Department (Ref. E./314) 
THE ASSOCIATED ETHYL COMPANY LIMITED 
Ellesmere Port, Cheshire E6221 A 























ENGINEER 


( Outside Erection) 


SIMON-CARVES LTD. 


have a vacancy in their 


POWER PLANT DEPARTMENT 
for 
AN ENGINEER 


whose duties will consist of site liaison, attendance at 
Progress meetings, contact with customers, and generally 
assisting in regulating flow of materials. It would be 
preferable if the applicant possesses some technical quali- 
fications in Mechanical Engineering and some drawing 
office experience. Previous site experience in the erection 
of water tube boilers is essential. Age range 30-40. The 
post is based at Cheadle Heath, but involves extensive travel. 
The Position is permanent and pensionable, and offers 
opportunity for advancement in the near future. 


Initial salary depending on experience and quali- 
fications. Send brief relevant details to STAFF 
and TRAINING DIVISION, SIMON-CARVES 
LTD., CHEADLE HEATH, STOCKPORT, 


CHESHIRE, quoting Ref. GC. 9. E6143 A 








THE UNITED 


EL 


COMPANIES LT? 


THE UNITED STEEL COMPANIES LIMITED 
HAVE VACANCIES FOR 


SENIOR DESIGN DRAUGHTSMEN 


for their Central Drawing-office, which is being established in London. 

_ Applications are invited from First Class men with suitable technical qualifications and expe- 
rience, to be responsible under the Chief Draughtsman for the layout, design and detail work in 
connection with iron and steel works development projects. 

They should have good genera! mechanical engineering knowledge and experience in the layout 
and design of medium and heavy engineering plant, structures and equipment associated with 
modern iron and steel-making plant, which should include experience of some of the following :— 
Ore Preparation and Mechanical Handling Plant, Blast Furnaces, Steel Furnaces, Rolling Mills. 
Coke Ovens and other ancillary plant. Some knowledge also of civil engineering and building 
work would be an advantage 

Salaries commensurate with age, qualifications and experience 

Apply in confidence, giving full details and salary required, to : 


The Manager, 
Central Drawing Office, 
c/o The United Steel] Companies, Ltd., 
8/10, Grosvenor Gardens, 
LONDON, S.W.1. 





Staff superannuation scheme. 


E6191 A 
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MECHANISM DESIGN 


A new section is being formed to deal with 
advanced design problems on small mechanisms 
destined for mass production. The office will 
be pleasantly situated in open country on a 
main bus route between Birmingham and 
Coventry. Applications are invited for : 


MECHANISM 
DESIGNER 


An engineer of between 35 and 40 years of 
age of H.N.C. or higher educational standard 
to lead the section. He should have specialised 
skill in the design of small mechanisms re- 
quiring a thorough knowledge of kinematics as 
applied to the design of mechanisms produced 
mainly from pressings for mass production. 
The position is permanent and progressive 
and will carry an adequate salary and an 
attractive pension scheme. 


SENIOR 


DRAUGHTSMEN 
AND 


DRAUGHTSMEN 


Holders of the H.N.C. to staff the section. 
Preferably they will have had experience in 
the design of mechanisms incorporating 
pressings, stampings and diecastings. These 
positions offer an adequate salary, oppor- 
tunity for advancement and an attractive 
pension scheme. 


Applications to Mr. D. N. Walker, 
Group Chief Engineer, 


WILMOT 
BREEDEN LTD. 


Amington Road, Birmingham 25. 








E6206 a 




















AERO RESEARCH LTD. 
(A CIBA Company) 


QUALIFIED MECHANICAL 
ENGINEERS 


with some industrial experience are 
required for interesting new pro- 
jects. One successful candidate 
will be asked to manage pilot plant 
and devise improved production 
methods, and another will be re- 
sponsible for detail design and 
manufacture of equipment for 
these and other projects. The 
appointments will carry good 
salaries and prospects. Applica- 
tions to the Secretary, Aero Re- 
search Ltd., Duxford, Cambridge. 

E6071 a 

















| SITUATIONS WANTED 





A.M.1.C.E., M.IL.MECH.E., aged 41. 
energetic, recently en, a .K., where — 
ressive post now so Experience 4 
oo plant, pumping and electrical installations, 
works management, stores, contract administration. 
—BOX No. E1656, " The Engineer.” B 
HARTERED MECHANICAL ENGINEER 
Go. A.M.LMech.E., A.F. ae S., — 
teresting and progressive anageria - 
4 "London ~ South of England, as Assistant to 
Senior Executive. Experienced light/medium engi- 
neering, design and development, installation, repairs 
and maintenance, pees. = an ng —= 
Good or; rive and personali 
dealing an pani ‘Salary : £1600.—BOX No. 
E1658, “ The Engineer.” B 


DESIGNER-DRAUGHTSMAN-CHECKER (36) 
fully experienced in production tooling and gauging, 
including turbine blades for jet engines and special 
purpose ‘machinery, is prepared to undertake part- 
time or contract work athome. Any work considered 
Pride taken in accuracy, neatness and speed.—BOX 
No. E1645, ‘‘ The Engineer.” 


E ENGINEER (34), 
we with Motor 


Keen, 
t 


ist Class M.O.1 
Raters, 


THE ENGINEER 


SITUATIONS WANTED 


ENGINEER EXECUTIVE (50), now in India on 
large-scale project with British engineering company, 
but due to return to U.K. about April, invites Proposi- 
tions for Services as Agent, otiator, Technical 
Representative ; willing to © aoe in any part of the 
world. Experienced in initial planning and organisa- 
tion for large-scale projects. Commission and 
expenses terms would be considered.—BOX No. 
4525, 19-21, Corporation Street, Birmingham, 2. 
£6130 B 
MECHANICAL ENGINEER (30), B.A. (Cantab), 
G.L.Mech.E., wide experience of design and develop- 
ment of production Processes, consumer goods 
industry preferred—BOX No. E1657, “‘ The Engi- 
neer. ” 


AGENCIES | 


AGENTS required by material handling and aircraft 
ground servicing equipment manufacturers, all parts. 
On commission basis.—BOX No. E1627, “ = 
Engineer.” 

SMALL ENGINEERING CONCERN in einen 
London, seeks Midland or Northern Firm needing 
a London Office to Handle Inquiries and/or Sales.— 
BOX No. E1648, “‘ The Engineer.” D 

















PATENTS 


THE PROPRIETOR of British Patent No. 685,723, 
entitled “Spring Forming Machine,” offers same 
for Licence or otherwise to ensure practical working 











in Great Britain.—Inquiries to Sin — and Carl- 
wis 14, E. Jackson Boulevard, icago, 4 » Illinois, 
E6169 





BUSINESS OPPORTUNITIES 


BUSINESSMAN OWNING MODERN ONE- 
STOREY FACTORY, approximately 30,000 square 
feet, with ample room for expansion, South Liverpool, 
willing to consider Part ip in sound business 
requiring factory space.—BOX No. 8.375, Lee and 
Nightingale, Liverpool. E6117 o 
QUALIFIED ENGINEER, travelling extensively 
in N.E. England and Southern Scotland, could under- 
take Inspection and Progressing, &c., of Plant under 
manufacture.—BOX No. E1629, ‘‘ The Engineer.”’ 0 
WANTED, New Products by a Canadian engineer- 
ing company for manufacture and/or distribution in 
Canada. Licensing arrangement considered. Prin- 
cipals only.—-Metro ye ae Co., aoe 102, 
Elmslie Street, Montreal, 32, Quebec, Cai _ - 
6310 











BUSINESSES and PREMISES 








TO LET, —— 1958, Winchester District, between 
100,000 and 150,000 superficial feet, suitable for 
research, industrial, administrative or storage pur- 
poses.—Apply, R. H. and R. W. Clutton, East Grin- 
stead, Sussex. E6156 L 
SOUTHEND.—-7250 sq. ft. Magnificent modern, 
single-storey factory, occupying prominent position 
on main arterial road. Attractive offices. ding 
Dock and Yard. d ble for exp 

To Let at £2000 p.a. excl.; OR will be Sold.— 
CHAMBERLAIN os WILLOWS, 23, Moorgate, 
E.C.2. (MET. 8001). E6195 t 








AUCTION SALE, 10TH MARCH, 1958 
336/338, BRIXTON ROAD, LONDON 

Occupying a valuable main road position within 
two miles of Westminster Bridge. SINGLE-STOREY 
FACTORY and BUSINESS PREMISES, with 
extensive frontage and forecourt of 3000 square feet. 
Floor space 12,300 square feet. Entrances from road 
to rear. 

Auctioneers : D. R. Werner and Co., 10, Norfolk 
Street, London, W.C.2. TEMple Bar 5161. E1649 1 


SUB-CONTRACTING 


ACCURATE MACHINING 


Models and Prototypes, &c. 
NG TURNING 
ie BORING 


PLANING 
PRESS eoaon tine: s AND FIXTURES 
NTAL BORING 


GIVE US YOUR DIFFICULT JOBS 


LANDEN ENGINEERS, LTD. 
la, AUBERT PARK, LONDON, ps 
CANonbury 1075 E871 mw 


KELLERING and Profile Milling in ail metals. 
Send us your die blocks to copy from wood or plaster 
masters. Up to 5ft. by 8ft. max. size. We are die 
w— to the trade—ARMYTAGE BROS. 
KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel. : Knottingley 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and ecquip- 
ments. Be a5 a Al 
Coeneven myth and Ltd. 
Vineyard Walk, 4 E.C.1 Coo TER- 
minus 5113/4), E650 mw 








yiffe 


THE SPECIALIGT FOUNDRY 





The Specialist Foundry 
for 
BLACKHEART MALLEABLE 
{RON CASTINGS 
* 

HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 
a 
Manufacturers of the 
*‘PULMAC’ 
PULVERISING MILLS 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD. 
LUTTERWORTH, Nr. RUGBY 
Tel. 10,60& 152 bogs ww 














MACHINERY Etc. WANTED 


HEAVY ENGINEERS require 3 O.E.T. Cranes, 

30/50 tons, 500/3/50. Reasonably modern. Full 

details span, &c.—BOX No. E6170, “* The Engineer.” 
r 











WANTED, Machines of al! Types. 

CASH PAID. 

Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 

Birmingham, 12. VIC. 1278, 1279, 1270, 0856. S123 
+ 


WANTED, Tube Expanding Machine, Tube Clean- 
i Machine, 6in. to 8in. Screwing Machine, with 
ible head.—Fred Watkins (Boilers), Ltd., 
Coleford, Glos. E997 F 





FOR SALE ¥ 


VALES PLANT REGISTER, LIMITED, 
OFFER FOR IMMEDIATE SALE 


One 1-ton Neals Mobile Crane, Ruston diesel engine, 
ted on pneumatic tyres, 20ft. jib, fully slewing. 











MISCELLANEOUS 


TECHNICAL ILLUSTRATIONS GROUP.— 
Exploded and Cut-away Illustrations for Instruction 
Manuals, Engineering Wall Charts, Spare Parts 
Catalogues, &c., to customer’s requirements. Highly 
competitive rates. —183, Sandpit Lane, St. Albans, 
Herts. E1655 1 














PHOTOGRAPHIC SERVICES 


A.S.P. (ENGINEERS), LTD., 129, Balham High 
Road, London, S.W.12 (Balham 3426), specialist 
photographers for the ag pees Fong lee Photo- 
graphic Work Undertaken, London Area, and 100 
miles radius—architectural features, civil engineering 
and building work, machinery, models and transport, 
etc. Specimens available on request. E1630 1 





FOR HIRE 








LATTICE STEEL Erection™ Masts (light and 
30ft. to 150ft. high, for immediate hire.— 
Hobart House, Grosvenor Place, 


Bellman’s, 21, 
Eli2 xk 


S.W.1 (Phone, SLOane 5259). 





SUB-CONTRACTING 











DRAWING-OFFICE CAPACITY AVAILABLE 
for the » Seenaios detailing of material handling 
and st: 1 contracts, Enquiries welcomed and 
pons og oe dealt with. 

Cc. G. BARKER, LTD., 


(Tel.: Dartford 2626). B1604 mw 





CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.LD. 
——Recupero, Ltd., 66, "Harrow 
Harrow, Middlesex 


iaduct, 
(Phone, Byron 1178). E575 mw 


In order. £575. 

One 2-ton NM Neals Diesel Mobile Crane. New 
1950. Swan-neck jib. pneumatics. In 
condition. £1250. 

One Jones “‘ Super 40” 3-ton Diesel Mobile Crane, 
24ft. jib, Ruston aoe, on pneumatics, ex 
Ministry. Overhauled. £1275. 

Two 4/6-ton “QM” Neals Mobile Cranes, with 
25/S0ft. jibs, on pneumatics. New 1954/55. In 

good condition 

on 5-ton pr yememen Electric Derrick Crane, 120ft. jib, 
with or without bogies. Good condition. 

Three 7-ton Butters Steam Derrick Cranes, 100/120ft. 
— two machines of grabbing type. All in very 


condi 
Om 7-ton Butters Electric Derrick Crane, 120ft. jib, 
timber cabin, safe load indicator, &c. In good 


PRs oa 
One 12i-ton Coles estate Fully Mobile 
Crane, with 45/: a New 1950. Recondi- 
tioned recently. £5 
: 14, Lower Grosvenor Place, 
Ey ed Telephone : ViCtoria 7531, 3501, 
8080, 9886 (15 lines). E483 G 


600 


AIR RECEIVERS 


7ft. dia. by 30ft. horiz. riveted, 120 Ib. w.p. 
6ft. dia. by 11ft. 10in. horiz. riveted, 350 Ib. w.p. 
Four 4ft. dia. by 12ft. vertical, 100 Ib. w.p. 


GEORGE COHEN, 


SONS i, co. LTD. 
wooD —— ONDON, W.12. 
Tel.: herds Bosh 2070 ; and 
STANNI GLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E204 c 


FOR SALE, Railway Carriage and Wagon Traverser, 
40-ton pit type, ‘electric, 45ft. long (could be extended 
by the purchasers if desired), 3ft. 6in. gauge ; : 








——— 150ft., hauling, 75ft. per m 
uipment 400V, ———— 50 cycle ; motor 25 
Ransomes and Rapier, Ltd. Installed 


" Pexoradi hana. Unused and in excellent con- 
dition. dition. | Price £5500 f.0.b. Takoradi. — further 
to Crown Millbank, 

E6148 a 


London, Pondon, SW “AK . O/PROD. 1 


117 
FOR SALE 


La 


— LONG BED 


AVY-DUTY 
HARVEY LATHES 
IN STOCK 
6lin. — Ss. 5 and S.C. LATHE, D.C. motor drive 
nd variable — —— : 
Height of. centres ... 304in. 
Swing over bed . 6lin. 
Swing over saddles 46in. 
Diameter of chuck.. , 6ft. 
Distance between centres 6Oft. 
Width of bed... ... 4ft. 6tin. 
Speed range From 1-2 to 
“" r.p.m. 


i ee ap , 

All enclosed headstock with forced lubrication 
column, spindle speeds are doubl=d by variable 
D.C. motor, geared chuck with pinion drive, 
screw runs along the centre of the bed ; the two 
saddles, each with swivel top slide and "extra top 
slide, have rapid power traverse independent 
reversi motor ; the bed is of the three-shear 
type and in three sections. 

6S5in. Swing S.S. and S.C. Break Bed Lathe, with 
sliding og D.C. motor drive and variable speed 
headstoc! 


Height st centres ... 32in. 


Swing over bed __... 65in. 
Swing over saddle .. Stin. 
Distance between centres 8 with ep 

fully opened om 25ft. 
Swing in gap . ae 
Maximum width of gap See 6 SC 
Speed range from... . =e . 0-75 to 38-5 

ad’ p.m. 

H.P. of motor.. 


The saddle is provided with guick one traverse 
and fitted with two compound slide rests (one front 
and one rear) ; the leadscrew for screwcutting runs 
along the centre of the bed, the sliding motion of 
the is obtained from a motor luction gear 
shaft. An extension bed is arranged in front of 
the bed on which a tool post can be mounted. 
headstock is all enclosed and provided with forced 
lubrication. 

INSPECTION INVITED 
For full particulars write to : 
G MACHINE TOOLS, LTD. 

JUXON STREET, LAMBETH, LONDON, S.E.1! 

Telephone : RELiance 7201. 
Telegrams : Sotoolsag, London, S.E.11. 


600 


STEAM TURBO-ALTERNATOR SETS 
3000kW., 6600/3/50, MET.-VICK., Pass-out/Con- 
densing Steam Turbo-Alternator "Set, date 1948, 
designed for 340 p.s.i.g. initially, 600 deg. Fah. 
) penal : also suitable for the following 


oS put/kW. Pass-out/Ib./hour Lb. am 
60,000 





1800 40,000 110 
1800 40, 

double Pass/out at 

1000kW., fully 


condensing 
2500kW., —- BTH. speed 3000 r.p.m., 
250 p.s.i. deg. F., steam consumption approx. 
12-8 Ib. Ew. /hr., with surface condenser, circulat« 
ing pum; . Also suitable for pass-out pressures 
varying tween 18/35 p.s.i. 


GEORGE COHEN, 


Shepherds Bush 
ANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. 


TW 


BUTLER 24in. STROKE OPEN-SIDE CRANK 
PLANING MACHINE, table working surface 
sa with one toolbox on cross rail, max. 
dist. cross rail to table 2fia, with 5 bp. motor for 
x dooiaa3 (50 phn hep 

aS VERTICAL AILLING MACHINE, 
by g surface 40in. by 10in., swivelling 
head, motesined for 7 00/4403 cycles, compete 
with rotary table, plane and ing angle plates, 
Universa! dividing attachment. 

ASQUITH MODEL SCS, 7ft. ~~ RADIAL 
DRILLING and TAPPING eae ag pe ca 


i sp 
speeds 20-745 & p.m., motorised for ba ny a 
itted box work table 36in. by 63in. 


£200 a 





cycles supply, fi 

by 20in. 

THO* W. WARD LTD. 
ALBION WORKS - - SHEFFIELD. 
"Phone : 26311. ‘Grams : - ee 





GRINDING MACHINE 


ORCUTT Hydraulic Motor-driven Spline Shaft 
GRINDING MACHINE ; capacity 20in. long 
by 3in. diameter. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, LONDON, N.W.! 
EUSTON 4681 and 377! 

E6183 G 





8 oz. 
floor. 
No 


“ The 
a 


POOLEY STEEL YARD SCALE, 30 cwr., 
Div., 4ft. by 3ft. platform, sunk in 
Manchester central area. First-rate condition. 
reasonable offer refused.—BOX No. E6198, 
Engineer.”’ 





Classified Advts. continued on page 118 





oe 


latent siith adie ent 
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FOR SALE 


FRED WATKINS (BOILERS), LTD. 
ora BOTLERS.—Cochran Vertical age) 
Sft. Gin., 8ft., 7h. Gin., 7ft. and 6ft. owe, & “ 
150 Ib. w.p.; tioned 8ft. Gin. down to 

dia. ; 4ft. to 11ft. 6in. dia., kB 
new i. and Sf, dia. 150, 180 and 200 Ib. w.p.; 

300 reconditioned Vertical Crosstube, all sizes. 
AIR ey pang gene oe 510 Rs ft.; 
oe Ss Broomwade 300, 200 an 


200 Aik “GpeRIVERS. stocked up to 9ft. dia., 
100 to 520 Ib pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

CRANES.—Mobile 10-ton Lorain, lorry mounted, 





a y Lee. 18-ton Brownhoist, SOft. Sie: 10-108 
Coles, 40ft. jib: _ Ston Wilson, 35ft. jib; 5S-ton 
Smith, Son. 5-ton Cowans S$! , SOft. 
e ‘S-ton i ie. jib; E.O.T., 10-ton 

‘aughan, unused, 5-ton Hender- 


—y 20h, Thin. oie: 5-ton King, 29ft. 3in. 
span ; Fi gh am orris, 18ft. span; 2-ton Smith, 


RAILWAY MATERIAL.—Ruston 80/88 h.p. Diesel 
, electric start, flameproof ; Peckett 14in. by 
rg and Tin, by 12in. Steam Locos.; same So. 
Track, 24in. gauge bogies, turnouts, locos., &c. 
STEEL PIPING.—50,000ft., 2in. Galvanised new 
©,000K., black new ; os = ae 3 
Saget i elded 
flanged ; 3800ft., in. seamless — 
24in. riveted ; lason “27in. o.d. wel flanged : 
216ft., 48in. riveted ; 216f., Win. riveted. 
CAST IRON PIPES.—Large stocks all sizes up to 
2Ain. flanged and s.s. Immediate delivery. 
be ae we ional Surplus Ministry Lot New 


all sizes, Parables Slide Siuice, at Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrica] and rectangu- 
lar up to 12,000 gallons, for oi] and rol, also 
sectional! steel and cast iron up to 50, gallons. 

MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by @in.; Robertson Straightening Rolls, 
ns 6in. by din.; Berry Bending Rolls, 7ft. by 4in.; 

300-ton Hydraulic Horizontal Straighten- 
= ess, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 15Sin. table ; Pels Punch and Shears, tin. 
capacity ; nine new "2 cwt. and 1 cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 


COLEFORD, GLOS. 


"Phone : Coleford 2271/2. E366 Go 





LOCOMOTIVES FOR SALE.—A recent large 
purchase enabies us to offer the following range of 





locomotives. Copies of mage y reports available 
on application ——R. S. Hayes, Limited, Bridgend, 
Glamorgan (Telephone, Bridgend 131 ues 3) fe 
Work- 
Bore Type ing 
and and When  pres- Net 
Item stroke make built sure, weight, 
p.s.i. tons 
1 144 «24 040 160 22 
Hawthorn 
Leslie 
2 14x22 040 - 160 22 
Barclay 
3 i4«22 040 160 22 
Barclay 
4 14%22 040 160 22 
Barclay 
s 14x22 040 160 22 
Barclay 
6 14x22 040 1935 160 22 
Barclay 
7 17x24 040 1934 160 36 
Bagnal!! 
8 17x24 040 1940 160 36 
Bagna!! 
9 17x24 040 1941 160 36 
Bagna!! 
10 17x24 040 1941 160 %6 
ro 
ii 17x24 1944 160 36 
Bagnall 
12 18 x 26 1950 180 404 
Bagnall 
E986 G 
HYDRAULIC PRESSES 
Large stock of modern Presses up to 10,000 tons 


capacity, for Forging, Forming, Extruding, Baling 
and other duties. 


Enquiries from the Specialists :— 
REED BROTHERS (ENGINEERING), LTD. 
Replant Works, Woolwich Industria) Estate, 
London, S.E.18. 
Tel.: Woolwich 7611 (6 lines 
E6029 G 





NISSEN Epes HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “* Romney ” 
Huts, Ist. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 9ift. wide. buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting. —Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath = 

681 G 
UNUSED 32FT. BY IIN. PLATE BENDING 
ROLLS, maximum thickness 24in. by 6ft. cold 


bendi Top roll 32in. dia., two bottom rolls 18in. 
dia., 75 h.p. roll drive, 40 h Pp. screw down. Weight 
130 tons. —BOX No. E6030, “ The Engineer.” o 


NEW @6FT. x IN. OVERCRANK GUILLO- 
TINE for sale. Immediate delivery. Inspection in 
London. Motor driven, all gauges, auto hold-down. 
—Fuil details and illustration from F. J. Edwards, 
Limited, 359, Euston Road, London, N.W.1 (Euston 
4681), or 41, Water Street, Birmingham, 3 (Central 
7608, E6229 G 


THE ENGINEER 


FOR SALE 


Edusaeds 


MASSEY 2 cwt. size Pneumatic Power Hammer 
Overhanging type with slides. The tup and anvil 
are set at an angle. Longest stroke 14in. Centre 
of tup to back 12jin. Size of bar worked, 2in. to 
34in. square. Complete with anvil. 

BIGWOOD 13-Roll Motorised Plate Levelling 
Machine. Capacity 16 S.W.G. Size of rolls, 
S0in. long by 3 4in. diameter. Arranged motor 
drive for 4403/50. Weight about 54 tons. 

New MUBEN Bar ont Angle Shear, Model KSG100. 
Motorised 400/440/3/50. Crops square and round 
bars 2in., tee iron Sin., beams 6in., channel 6in. 

BRADLEY & CRAVEN Geared Open Ended 
Guillotine Shearing Machine. Undercrank type. 
Capacity 84in. wide by jin. thick. Gap in open 
— ea With automatic sheet hold-down and 
all gauge 

New BRAUCHLI Model AS2050 x 8. All-steel 
Motorised Hydraulic Guillotine. Open-ended 
type. With tilting table enabling bevel cuts to be 
made from 0 deg. to 30 deg. pacity 6ft. 6jin. 
by fin. thick. Drive to a pump from 
electric motor for 400/3/50. All g: 

CRAIG & DONALD Model 10, All-steel 
Motorised Double Geared Press Brake. Pressure 
exerted 400 tons. Forming capacity 10ft. by Zin. 
Depth of gap !2in. Width between side frames 
82in. Stroke about 4in. All electrical equipment 
for 440/3/50. Weight about 29 tons. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
of Every Description. Attractive Prices. 


F. J. EDWARDS, LTD., 


350-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771, 


and at 
LANSDOWNE HOUSE, 41, ‘akc ne STREBPT, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. 


500 


READY FOR DESPATCH 

TWO NEW 970kW., 11,000/3/50, HARLAND & 
WOLFF Diesel-driven Alternator Sets, direct- 
coupled at 333 r.p.m., engine 1400 h.p., vertical, 
6-cylinder, 4-stroke, makers type 640SB, with all 
standard ancillaries, starting equipment. Alterna- 
tor is totally enclosed with ventilating ducts and 
connected to water cooler. Switchboard including 
exciter control with automatic voltage regulator. 
Alternators can reconnected for other h.t. 
voltages. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, Nr. LEEDS. 
‘el.: Pudsey 2241. E205 a 





E209 G 








GILLY 


TABLE TYPE 


HORIZONTAL BORERS 





ALSO HEAVY TABLE TYPES WITH 
Sin. & 6in. SPINDLE DIAMETERS 


Spindle speeds and table feeds in a wide range 
Built-in swivelling table 

Automatic facing head 

Vernier scales and fine setting device 

Oversize table and extended cross traverse 
Extended vertical traverse 

Telescopic bed covers 

AMPLE POWER—HIGHEST PRECISION 


Floor type borers from Sin. to 10in. 
spindle diameter, with automatic 
facing heads. 


*IMMEDIATE DELIVERY 
EX LONDON STOCKS 


SOAG MACHINE TOOLS LTD 
JUXON ST., LONDON, S.E.11 


Phone: REL 720! 
Sotoolsag, Londen, S.E.1! 


3 Ob ob Ot ot ot ot 


Grams: 


FOR SALE 


MOBILE CRANES FOR SALE 


One Rapier 84-ton Super, diesel/electric, fully slewing, 
jibs to SOft. 

One Rapier 84-ton Super, petrol/electric, fully 
slewing. 

Two oer 6ton standard petrol/electric, solid 
tyres ; diesel conversion available. 

One Morris 5-ton petrol/electric, solid tyres ; diesel 
conversion available. 

One Coles/Thornycroft 5 ton, 6» 4 diesel Mark 7, 
wire derricking. 

One Tate 5-ton petrol/electric, solid tyres. 

One Coles 3-ton fully slewing, petrol/electric on 
Crossley lorry chassis—cheap. 

Two 24-ton Morris petrol/electric, solid tyres; as 
new; diesel conversion available. 

One 2-ton Rapier full slewing, crawler mounted, 
diesel engine. 

One 2-ton Hydracrane, petrol/hydraulic on 4 x 4 high- 
speed chassis. 


WILLIAM R. SELWOOD, LIMITED, 


CHANDLER’S FORD, HANTS. 
*Phone : 2275. E6155 G 








20-TON STEAM LOCOMOTIVE CRANE 
FOR SALE 


By Brownhoist, 20 U.S. tons, 2 hoist drums, 
50ft. jib, high-speed double-bogie truck, screw 
couplers, air brakes, spring buffers, to British 
Standard rail and loading gauge. Brand 
new cased as dispatched from makers. 

L. NELSON AND CO., LTD., 
LUGTROUT LANE, SOLIHULL, 
WARWICKSHIRE 
Tel.: Sheldon 4005, Sheldon 4443. 
E1623 G 





VALVES VALVES VALVES 


SPECIAL OFFER—BRAND NEW VALVES by 
leading manufacturers, Hopkinson, Audley, 
Saunder, &c., in Stainless Steel, Forged Steel, 
Enamel and Rubber-lined Valves and Cocks. 
All sizes from jin. to 12in. bore. 

PRICES : well below list. 
DELIVERY : immediate ex stock. 

Also large stocks of STOP VALVES, Parallel 
Slide, Wedge Gate, &c., REDUCING VALVES, 
RELIEF VALVES. Sizes up to 24in. bore. 

When its VALVES—remember 
G. E. SIMM (MACHINERY) LIMITED. 

27, Broomgrove Road, SHEFFIELD, 10. 
Telephones : 64436 (3 lines) E6203 G 





VALES PLANT REGISTER, LIMITED, 
OFFER FOR IMMEDIATE SALE 

Large quantity of Appleby Frodingham Steel Sheet 
Piling for immediate disposal, comprising No. 1B 
in 24ft. lengths, No. 2 in 17/20ft. lengths, and No. 4 
in 65/74ft. lengths. Majority new and unused. 

Full details from 14, Lower Grosvenor Place, London, 
S.W.1. Telephone : VIiCtoria 7531, 3501, 8080, 
9886 (15 lines). E484 G 





Feb. 21, 1958 


FOR SALE 





ult 
RECONDITIONED 
and GUARANTEED 


JONES CRANES 


KL.15 Capacity 15 cwts 
2 


KL.22 - tons 
KL.40 nm 3 tons 
KL.44 - 4 tons 


After-sales service with all Jones Cranes 
supplied by:— 
GEORGE COHEN 
Sons and Company Limited 


WOOD LANE, LONDON, W.!2 
Telephone: SHEPHERDS BUSH 2070 
E6158 G 














MOBILE CRANES 


For Sale — For Hire 


COLES. Thornycroft 5 ton Diesel Mk. Vil, and 
Austin 3 ton Petrol. Both machines com- 
pletely reconditioned. 

RANSOMES. Standard 6 & 6/10} ton. Super- 
mobile. 2/3 and 3$/5 ton. Petrol or Diesel. 
Solid tyred. 

MORRIS. Standard. 
Diesel or Petrol. 


FORKLIFTS OF ALL TYPES 
Lifting up to 7 tons 17’ 6” high 


24 and 5 ton machines. 
Pneumatic tyred. 


Full details from: 


NORMAC LTD. 
PEPPER ROAD, HUNSLET, LEEDS 10 
Telephone: 77779 E998 G 





FOR SALE 


6-ton Ransomes and Rapier Standard Pet./Elec. 
Mobile Crane on solid rubber tyres. 

6-ton Ransomes and Rapier Super Pet./Elec. Mobile 
Crane on solid rubber tyres. 

5-ton Morris Versatile Diesel/Elec. Mobile Crane on 
solid rubber tyres. 

S-ton Smith Steam Loco. Crane, 4ft. 84in. gauge, 
35ft. jib. 


WILLIAM G. SEARCH, LIMITED, 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Simonswood 2634-5-6. E6154 G 





TANGYE HYDRAULIC PRESS 


200 ton, 12in ram, 12in stroke, 3ft. daylight, 
bed 16ft. by 2ft. 6in. wide, complete with 
pump, electric S.R. motor and starter for 


400/ 3/50. 
NORMAC, LTD., 
Pepper Road, 


Tel.: 77779. E993 G 





10-TON MORRIS, 3-motor, cabin-controlled, twin- 
girder Overhead Electric a. te Crane, 47ft. 6in. 
span, 20ft. lift, 460/500 V. D.C. 
10-ton brand new Morris Crab, with totally enclosed 
gearing to suit above crane 
F. BURRILL AND CO., 
235a, Cathedral Road, 


Cardiff (Tel.: 26100). E6057 G 





BROADBENT Ii4in. HEAVY-DUTY LATHE, 
with full complement of equipment. In “as 
new ” condition. M.D. 400/3/50. 


H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4. 


Tel.: 63-7398. E185 G 





MASSEY 5-CWT. PNEUMATIC POWER 
HAMMER, Overhanging type with slides. Longest 
stroke 2lin. Number of automatic blows per minute 
140. Anvil set as an angle to accommodate long 
bars. Arranged direct motor drive. Complete with 
anvil. Centre to back 18in. Size of bar worked 6in. 
square. Weight about 6} tons.—F. J. EDWARDS, 
-. a Euston Road, London, N.W.1 (EUSton 

E6228 G 


200 a TAYLOR & CHALLEN DOUBLE- 
SIDED, DOUBLE-CRANK, GEARED PRESS 
NO. 1373, for sale. Stroke 8in. Between side 
frames 684in. Hole through bed 53in. by 33in. 
Motorised for 400/3/50. Weight 36 tons.—Photo- 
graphs and full details from F. J. Edwards Limited, 
41, Water Street, Birmingham (Central oa 

G 








CEM 


“BENTLEY "’ Plate Bending Rolls from 
6ft. by din. wg 10ft. by lin. m.s. capacities. 
Opening end frame for withdrawing roiled 
cylinders, self-supporting top roll, finger-tip 
control, all rolls of generous dia. from solid 
forged Steel, full electrical equipment. Very 
moderate prices. Early deliveries. 


“ SEDGWICK ”’ Universal Plate Bending 
and Folding Machine, 6ft. by in. 


“EDWARDS” Undercrank Guillotine, 
8ft. by gin. 


“PEARSON ”’ Electro Hydrolic Guillo- 
tine, 8ft. by 4in., for early delivery. 


Fully detailed stock lists available on 
request. 


CHARLES E. MATTHEWS (Machine Tools) 


LIMITED, 


Gladstone Road, CROYDON. 


Tel. No.: Thornton Heath 1783. 
Telegrams : *‘ Matolco,”’ Croydon. 


E994 G 


















DON'T KNOW 

WHICH WAY 

TO TURNP 
REMEMBER... 


WAROS might have w 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 
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Feb. 21, 1958 
AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


B. L. JUDSON, F.R.I.C.S., F.A.1. 

E, BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. 8. CHEAVIN, F.A.1. 

G. E. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone: HYDE PARK 8844/5/6 (3 lines) 





BY ORDER OF THE BOARD OF TRADE (con- 
sequent upon closing down of the Home Flax 
Scheme). 

Messrs. 


heatley Kirk, Price & Co. 
are instructed to offer 
For SALE by AUCTION ~ Lots) 
on the premises, o: 
WEDNESDAY, 12th MARCH, 
and the day following, 
at 11 — day, 
the 


PLANT, MACHINERY, 
STORES AND EQUIPMENT 
H.M. NORFOLK FLAX ESTABLISHMENT, 


EST NEWTON 
‘KING'S LYNN, 


1958, 


Comprising : 

A Scott 102in. by 98ft. CONTINUOUS DRYER, 
4 FAIRBAIRN TURBINE SCUTCHERS, B.U.S.M. 
DE-SEEDER, 2 SHAKERS, 2 Norfolk TOW 
PLANTS, SEED CLEANING PLANTS, BALERS, 
ELEVATORS and CONVEYORS, 15 Leterme and 
Boby PULLERS, 2 SEED DRILLS, 14 TRAILERS, 
15 Electric PUMPS, steel TANKS, Cochran No. 20 
STEAM BOILER, DUST PLANTS, 100 Electric 
Motors up to 25 h.p., steel and c.i. PIPING and valves, 
2 Trailer FIRE PUMPS, WEIGHING MACHINES, 
a Lang 18in. centres all-geared LATHE, 15ft. bed, 
IXL 6in. LATHE, Town 42in. RADIAL DRILL, 
SHAPING MACHINE, Engineers’ Tools, Labora- 
tory Instruments and Glassware, Office Furniture, 
Canteen Equipment and General Stores, including 
Tyres, Machine and Electrical Spares. 

Catalogues, when ready (price 6d.), from the 
Auctioneers, Messrs. Wheatley Kirk, Price and Co., 
9, Rex Place, London, W.1. Telephone: HYDe 











Park 8844, E6032 3 
| FOR SALE | 
COMPRESSOR SETS 

123 c.f.m. REAVELL, 4000 p.s.i., with 95 h.p. 

W. H. Allen 220 volt D.C. motor. 
120 c.f.m. G. and J. WEIR, 4000 p.s.i., with 95 h.p. 


motor, 400/440/3/50. 

Two 100c.f.m. BELLISS and MORCOM, 3600 p.s.i., 
with 58 h.p. L.D.C. motors, 400/3/50. 

Two 40 c.f.m. REAVELL, gd p.s.i., with 45 h.p. 
E.E.C. motors, 400/440/3/50. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 

el.: Pudsey 2241. E203 G 





BOILERS FOR SALE 

a) Cochran Vertical No. 6, 4ft. 6in. diameter, 
10ft. high. No. 16152. First used 1952. 
820/1320 evaporation. Full automatic controls, 
feed pump and underfeed stoker. 

(b) Cochran Sinuflo Gas Fired. Size 7C. 3ft. 
diameter. 7ft. high. Evaporation 635/760. 
No. K227. Re-tubed and completely over- 
hauled two years ago. Complete with auto- 
matic controls and feed pump. 

(c) Cochran Sinuflo Gas Fired. Size 6C. 2ft. 9in. 
diameter. 6ft. 9in. high. Evaporation 515/620. 
No. K836. Complete with fully automatic 
controls, feed pump and spare set of tubes. 

Offers to Cash & Carry Cleaners, 86A, Bold Street, 

Liverpool, 1. E1644 Ga 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/50 cycles, complete wtih control panel 
- aaa gearbox, giving a final speed of 

Irp 
Motor ans T asiedets available separately if required. 
JOHN CASHMORE, LTD. 
Newport, Mon. 
Tel.: Newport 66941 (6 lines). 
E91 G 
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AUCTIONEERS & VALUERS 
ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


AUCTION SALES 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
and 


VALUATIONS 


for Public Issue, Stock Exchange 
Quotation, Balance Sheet, Probate 
Insurance and other purposes. 


FACTORY INVESTMENTS AND MORTGAGES 
ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 
Sites, London 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 


Telephone : 
Monarch 3422 (8 lines) 





Specialising 
SALE & VALUATION 
ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





Established 1807 


FULLER, HORSEY 


SONS anp CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON E.C.3. 


Telephone : ROYAL 4861 








FOR SALE 


FOR SALE 

OLSEN UNIVERSAL TESTING MACHINE, 
capacity 100,000 1b., maximum length of beams 
which can be tested 16ft., maximum distance between 
be apy ne plates 6ft., drive from 240V. D.C. motor 
a 4-speed gearbox. Price: to be negotiated. — 
BOX AC37386. Samson Clarks, 57/61, Mortimer 
Street, London, W.1. E6163 Go 





NEW COLCHESTER “MASCOT” S.S. and 
S.C. Gap Bed LATHE. 8}in. H.C. by S4in. B.C. 
Price £898. ex our London 

td., 4, Victoria 
“Sees 2341). 


ivery i 
stock.—Welling and Wellin 


Street, London, S.W.1 (Tel: E989 G 





AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 


VALUATION & SALE 
f 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


TEMple Bar 7471 
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AUCTIONEERS & VALUERS 


KNIGHT, FRANK 
& RUTLEY 





SALE & VALUATION 


OF 


FACTORIES 
PLANT AND MACHINERY 


20, Hanover Square, W.1. 


Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 








EDWARD RUSHTON, 
SON AND KENYON 





SALES BY AUCTION 
Sales by Auction or Private Treaty 
of factories, plant and machinery. 


VALUATIONS 


Valuations for Going Concern, Fire 
Insurance and Rating Purposes. 
FIRE LOSS SETTLEMENTS 
Detailed Claims prepared and settle- 


ments negotiated on behalf of the 
insured only. 


YORK HOUSE, 


12 YORK STREET 


MANCHESTER, 2 
Telephone: CENtral 1937 


Telegroms: 


“ Russonken, Manchester " 





February 25-26 Miscellaneous stores, 
including M.T 
spares, tyres, marine 
engines and spares, 
bearings, radio 
spares, etc. 

350 vehicles, includ- 
ing tractors, trailers, 
motor cycles, etc. 


February 25 


February 27-28 Machine tools and 
miscellaneous stores, 


including : 


power hack saws, power (60 


engineers’ small tools. 


women’s greatcoats, service caps, etc. 
March 18-19 Miscellaneous stores, 
includin: tentage, 
handtools, packing 
materials, workshop 
equipment, etc. 
Vehicles, cranes, 
earth-moving equip- 
ment, motor cycles, 
etc, 


March - 
24-28 


planers, 6ft. x 2ft. 6in. x 2ft. 6in., lyi 
to Ministry of y tn Dis 
Tenders must be submitted 





Linwood 
(Sale at 
February 27, 
Central Halls, 25, Bath 
Street, Glasgow, C.2 
February 28.) 

Capstan and large lathes up to 24in. centres, gear generator, gear shaper, gear grinder, thread 
and horizontal millers, radial drill, cylinder honers, universal, internal and cylindrical grinders, 
and 10-ton), vertical hydraulic (50-ton) and screw presses, pipe 
benders, bending rolls, treadle guillotine, 10ft. by 6ft. surface table, tool tippers, weldi 
formers, surface planer and thicknesser, A.C. and D.C. electric motors and control gear, 


including : Depct, 
(Sale at Corn Exchange, 


« ge 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


AUCTION PROGRAMME 


Main Location 
M.O.S. Storage Depot, 
Rotherwas, Hereford 


62 “B”’ Vehicle Depot, 
R.A.O.C., Eglinton Park, 
Irvine, 
Central 
Street, Glasgow, C.2. 
Wm. Beardmore & Co., 
M.OS. —_— Factory, 


Ayr. (Sale at 
Halls, Bath 


oad, Paisley. 
Linwood on 
and at 


» On 


March 5-6 Machine tools and Technical Stores t, 
miscellaneous stores, Old Dalby. liow- 
including radio bray, Leics. (Sale at 
stores, lifting tackle, Melton Mowbray.) 
etc. 

March 12 Miscellaneous stores, Central Ordnance Sub- 


ry, Wilts. 


Devizes.) 


Tools and tool kits, welding plant and rods, bicycles and spares, camp chairs, containers, port- 
able cookers, tents, camouflage equipment, cordage, webbing equipment, paint, acid, fire-fighting 
equipment, angle flat and round steel, non-ferrous metals, aluminium and scrap steel, ankle boots, 


cme Ordnance Depot, 
s 


M.O.S. Storage Depot, 
uddington, Notts. 


CATALOGUES (6d. each—P.O.s) available only from a Auctioneers shown above. 
SALE BY TEND 

MACHINE TOOLS, comprising Broadbent lathes, thin. * 72in. 

bed: Stirk —— planer, 10ft. x 3ft. 6in. x 3ft.; Planers 

at Bicester. 

Is 2(b), First Avenue House, Hi 
ore 3rd March, 1 


( Huddersfield, Ltd., 
Application - Tender Forms should be made 
igh Halborn, London, W.C.1. 


Auctioneers 
RUSSELL, BALDWIN 
& BRIGHT, LTD. 
(Dept. L), 20, King 

Street, Hereford. 
(Tel.: 4366.) 


DIXON & WALLACE 
(Dept. L), Bank Build- 
i Graham Square, 
Glasgow, E.1. 
: Bridgeton 2447.) 
SHIRLAW ALLAN & 
CO. (Dept. L), Keith 
Street, Hamilton. 
(Tel.: 6 


trans- 
50 lots 


SHOULER & SON 
(Dept. L), 1, Norman 
Street, Melton Mowbray, 
ey 
(Tel. : 
Or ar le SWIGHT- 
MAN PINNIGAR 
(Dept. 4), 38, High 
Street, Swindon, Wilts 
(Tel.: 5151/5152.) 


SIMMONS & SONS 
(Dept. L), 12, Station 
Road, Reading, Berks. 
(Tel.: Reading $4025.) 


WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Pridlesmith 
Gate, Nottingiiam. 
(Tel.: 47271.) 


Lang lathe, 14ft. 
two-belt type 


E975 3 
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Leades City Wall Hse., Finsbury Pavement, E.C.2. Tel 


Metropolitan 8831. 
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“This is for you” 


No need to worry if you urgently require Ingot Metals in 
Brass, Manganese Bronze, Gunmetal, Phosphor Bronze 
or Lead Bronze—simply ‘phone your requirements to 
Leopold Lazarus Ltd. To obtain consistent high quality 
—at the right price... 


specify INGOT METALS by 











LEOPOLD LAZARUS N 


LIMITED 





Members of the British Bronze & Brass Ingot Manufacturers Association. ON AJ.D. APPROVED LIST 


WORKS : ST. STEPHENS STREET, ASTON, BIRMINGHAM 6 TELEPHONE: ASTON CROSS 3115 


Manchester Chronicle Bids., Corporation St.,4. Tel: Blackfriars 3741. Swansea Powell Duffryn Hse., Adelaide St. Tel: Swansea 54350 





These clips con 
be supplied Poly- 
thene cooted. 


| THE LEWIS SPRING CO. LTD. 
Resilient Works, Redditch 
Tel : Redditch 720 PBX. 
London Office : 122 High Holborn, W.C.1 


$ 
P 






LEAVE /T 


g 
CUTS 
OF REDDITCH 


PRINGS., SPRING CLIPS 
RESSWORK, WIRE FORMS 
VOLUTE SPRINGS 





Te! : Holborn 7470 and 7479 








» 


TBULLOWS 





A BiMows Spray Geen for Peedi Job / 


AIR COMPRESSORS = SPRAY PAINTING EQUIPMENT ™~ SPRAY.BOOTHS 


ALFRED BULLOWS & SONS LTD 





HEAD OFFICE & WORKS LONG ST WALSALL STAFFS ENGLAND TEL : S401 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
5Sa BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.S. TEL: SOUTH 2383 
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For all Engineering trades 


*® To B.S.S. or customer’s own 
specifications. 


* Floor moulded up to 5 tons. 
* Machined to your drawings 


The BRETTELL LANE FOUNDRY LIMITED 


BRIERLEY HILL, 


STAFFORDSHIRE - 


’ BRIERLEY HILL 7254 























bs 
ALL TYPES 


STON ELECTRIC OVERHEAD 
TRAVJELLING CRANE 


DZ SIZES 


5 TON WINCH 








stabilization. 





VOLTAGE STABILIZERS 
By F. A. Benson, M.Eng., A.M.I.E.E., M.I.R.E., University of Sheffield 


Price 12/6 


This monograph describes the various devices employing saturated elements, 
glow-discharge tube circuits and thermionic valve arrangements for voltage 
A comprehensive bibliography is included. 

Order your copy through your bookseller or direct from: 
ELECTRONIC ENGINEERING 28, Essex Street, Strand, London, W.C.2. 














Ventilating and Dust Collecting pant. 


ii ee li Nag ge, 
Industrial Fan « Heater Co Lid 


for details 
P.V.C Fans, 
Hoods and Ducting. 


+ aaa 
of 


GQige” WORKS, BIRMINGHAM, 11. 
and at LONDON,’ MANCHESTER, SWANSEA, NEWCASTLE-upon-TYNE 
A Member of the SIMMS Group of Companies 


phone: VICtoria 2277 





Airscrew Centrifugal Fans 
—Forward Curve, Paddle 
Blade and Backward Curve 
—between them cover 
nearly all cases where a 
centrifugal fan is indicated. 
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Airscrew standard fan ranges 


Airscrew Axial Flow fans cover 
practically every application of this 
type of fan. The STANDARD RANGE 
is from 12” to 27”. There are few 
problems in axial-flow design that 
cannot be solved by AIRSCREW. 


—Specifications that mean what they say 


These two AIRSCREW standard Fan Ranges— 

Axial Flow and Centrifugal—can usually be relied 
upon to provide the fan you need at the time you need 
it. Every phase of design and manufacture is so 
closely controlled that we guarantee no AIRSCREW Fan 
will give less than its rated duty—though it 

may give more. The Airscrew Technical Service 

is ready and willing to assist in the selection of the 
correct fan whether from standard range 


or individually designed. 


AirSCreW fans for industry 


THE AIRSCREW COMPANY & JICWOOD LIMITED ' WEYBRIDGE : SURREY : Tel: Weybridge 2242/7 
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Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 

DRYING OVENS, ETC. 


incorporating our 













ble to 


PATENT No. 71634! 


DAVID ETCHELLS & SON LTD 


FURNACE DIVISION 
BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 








Yi 
Marwin pare 


WITH SUITABLE NUTS 
in ) their high tensile strength where such We also supply Bright 
conditions exist. Drown in 
P STEEL BARS 
Avaitable ina range of sizes from #" dia. Hexagons, & oa 
to 3’ dia. Larger sizes can be supplied Round 4 
if required. ounds up to 34” dia. Heat 


Treated Carbon and Alloy 









Specialised products that give great re- 
sistance to embrittlement when exposed 
to high temperature stresses and retain 


NUTS. SETS. STUDS  7¢chnical details and Catalogue giving full a 
9 9 information on request. 


AND SPECIAL PARTS 


High quality Hexagon Head Bolts, Nuts, 
Studs, etc. in Bright, High Tensile Heat- 
Treated Carbon and Alloy Steels in a range 
of sizes from }” up to 3” dia. Larger sizes 
can be supplied to specific requirements. 











We shall be pleased to quote for all types 


of Specialities in any material, size or quality DARLASTON + S. STAFFS 
on receipt of your enquiry. Telephone: JAMES BRIDGE 2072 (Slines) Telegrams: “ACCURACY” DARLASTON 
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engineering for world industry 


HEAD WRIGHTSON TEESDALE LTD. HEAD WRIGHTSON STOCKTON FORGE LTD. 


THE HEAD WRIGHTSON MACHINE CO. LTD. HEAD WRIGHTSON STAMPINGS LTD. 
HEAD WRIGHTSON PROCESSES LTD. HEAD WRIGHTSON STEEL FOUNDRIES LTD. 
HEAD WRIGHTSON ALUMINIUM LTD. HEAD WRIGHTSON IRON FOUNDRIES LTD. 
HEAD WRIGHTSON COLLIERY ENGINEERING LTD. THE HEAD WRIGHTSON EXPORT CO. LTD. 


HEAD WRIGHTSON IRON & STEEL WORKS ENGINEERING LTD. 





